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ABSTRACT

Title of Dissertation: Activity-Based Costing in Emerging Economy:
Are the Gains Relevant?
BASUKI, Doctor of Philosophy, 1995
Supervisor: Dr Gary John Linnegar

The idea of activity-based costing emerged when people, such as
managers and management accountants, thought that the existing cost systems
were no longer able to fulfil their needs. Increased competition has required
that companies make changes in their technology, in their production process,
product design, and in the effectiveness of decisions concerning pricing. The
major criticism of existing cost accounting and management control systems is
that they are considered unlikely to provide useful information for managing
today's manufacturing operations. Conventional systems fail to provide
accurate product costs in most manufacturing settings, because they rely
heavily on drivers that are attributes of the unit product.
Activity-Based Costing is aimed to address and solves these problems.
The factors that led to the emergence of A B C systems imply that
implementation of an A B C system requires certain environment to gains its
significant benefits. These required circumstances are: high overhead, low
direct labour, high diversity and variety products, and high levels of computer
technology in manufacturing process. Since the theory was developed, the
A B C system has been implemented in these situations. There is no literature or
any research experience of implementing an A B C system under different
conditions.
This research was undertaken using a single case study in different
circumstances as required by the A B C system. The A B C system was
prototyped in the site for 3 months. The results show that an A B C system still
produces significant gains in this special condition. However, the site also has
to pay the cost of implementing if they are willing to implement such a system.
The implementation of A B C system also has behavioural impacts that will
change the company's working behaviour, and will affect management policy.
The gains as well the costs are split between quantitative and qualitative
justification.
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CHAPTER I
AN INTRODUCTION

Background
The idea of activity-based costing emerged when people, such as managers
and management accountants, thought that the existing cost systems were no
longer able to fulfil their needs. Increased competition has required that companies
make changes in their technology, in their production process, product design, and
in the effectiveness of decisions concerning pricing. To stay ahead ofthe
competition, companies need accurate information about production processes,
about resources consumed to produce products and to sell them to customers.
The major criticism of existing cost accounting and management control
systems is that they are considered unlikely to provide useful information for
managing today's manufacturing operations. Conventional systems fail to provide
accurate product costs in most manufacturing settings, because they rely heavily
on drivers that are attributes of the unit product. Moreover, traditional cost
systems are considered as imperfectly reflecting the increase in manufacturing
efficiency and effectiveness that occurs when companies achieve total quality
control, the Just-In-Time (JIT) system, and computer-integrated manufacturing
processes (Kaplan, 1991, 63).
With advances in manufacturing have come product complexity, product
diversity and a change in manufacturing cost structure. In such an environment, a
traditional cost system can be sending the wrong signals to management.
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Conventional cost systems assume that products and their corresponding
production volume cause costs. These systems use production volume measures
such as direct labour hours, direct labour dollars, machine hours, materials
dollars, etc., as allocation bases to allocate overhead cost to products. In
conventional cost systems, materials and direct labour costs are the most important
elements of product costs that could be directly assigned to products. According to
Sharman (1990, 8) "traditional cost systems assume that all overhead activities are
consumed equally by all products relative to volume produced." Hence, all costs
are allocated to products because the system assumes that product or output drives
overhead costs.
Overhead costs in a department may be allocated based on direct labour
hours or dollars, while another department may use machine hours. It is possible
that there are many predetermined departmental overhead rates that differ between
departments
The use of direct labour as a basis in allocating overhead was appropriate
when direct labour was the principal component of the manufacturing cost. Today,
when the modem manufacturing environment is changing with automated and
computer-aided production or robotic-aided production, direct labour represents a
smaller portion of total manufacturing costs. However, many companies still
allocate their overhead using a direct labour base. For instance in Japan, which
has become a world leader in manufacturing technology, direct labour hours are
still used as a base of overhead cost allocation (Berliner and Brimson, 1988, 232).
A survey by Shields et al (1991, 64) conducted in large number of US and
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Japanese companies shows that 5 8 . 3 % ofthe Japanese companies surveyed still
use direct labour hours as an overhead allocation base compare to 35.7% of US
companies. The reason given that Japanese companies still use a direct labour as

an overhead allocation base is that labour still plays an important role in automate
factories (Scarbrough, 1991, 33). Moreover, Japanese management uses labourbased overhead allocation due to behavioural or cultural factors. According to
Hiromoto (1988), Japanese companies tend to use accounting systems more to
motivate employees to act in accordance with long-term manufacturing strategies
than to provide management with precise cost data, variances, and profits.
"Accounting plays more of an 'influencing' role than an 'informing' role"
(Hiromoto, 1988, 23)
The Japanese perceive that reducing direct labour is essential for ongoing
cost improvement, and they are also committed to promote long term
competitiveness by aggressive automation. Therefore, it is important to have an
overhead allocation system that motivates employees to work in harmony with the
company's long-term goals rather than to pinpoint production costs. Hiromoto
states "Japanese managers want their accounting systems to help create a
competitive future, not quantify the performance of their organizations at this
moment" (1988, 23). It seems that they do not require an 'accurate' cost but an
information system which motivates employees to reduce unnecessary activity.
Allocation of overhead using single departmental overhead rates is no
longer justifiable where a company has differences in volume and complexity of
products, because these rates will not be relevant in such conditions. Sustained
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use of direct labour hours for allocating overhead costs will distort the resulting
information. Maintaining traditional cost systems in the current manufacturing
environment will mislead decision makers. Should there be differences in volume
and complexity of production, a company may consider the use of activity-based
costing as its a complementary system.

The Activity-Based Costing (ABC) System
Definition and Nature of the ABC system
Horngren and Foster (1991, 150) define Activity-Based Costing (or
activity-based accounting) system as:
a system that focuses on activities as the fundamental cost objects
and uses the costs of these activities as building blocks for
compiling the costs of other cost objects.

Romano (1989, 65) define activity-based costing as: "a collection of financial and
operational performance information dealing with significant activities of the
business." Both definitions indicate that the ABC system is an information system

that maintains and processes data on a company's activities and products, and that
focuses management's attention on both the cost drivers and product. Kaplan and
Cooper (1988, 96) stated that
The theory behind ABC system is simple. Virtually all of a
company's activities exist to support the production and delivery of
today's goods and services. They should therefore all be
considered product cost.
The statement above indicates that in an ABC system usually general overhead
cost incurred in functions such as sales, marketing, distribution, warehousing,
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finance and general management should be included as a product cost. In
conventional methods such costs have usually been excluded from product costs.
Bellis-Jones and Develin (1992, 13) stated that an ABC system is based on
the following principles:
Costs represent the expenditure incurred in acquiring resources;
Activities use or consume resources;
The amount of activity consumed, and therefore the cost, is dictated
by the appropriate cost driver;
Activity costs are linked to objects by means of the appropriate cost
driver.
Such a statement shows four important elements of the ABC system: resource,

activity, cost driver, and object. Resources that are used by activities are the m
important feature of the ABC system. An activity is any transaction or event that
consumes resources and generates cost in an organisation. Products incur costs
through activities such as product designing, quality inspections, engineering,
manufacturing, etc. A cost driver is a factor that has direct cause-effect
relationship to a cost. An activity may have multiple cost drivers associated with
it. Objects may be product or customer, or product or customer groups, markets,

sales or distribution channels, projects, and so on (Bellis-Jones and Develin, 1992
15). The ABC system basically aims to identify the significant activities
performed in a manufacturing organisations; establish the link between activities
and products by using an appropriate overhead cost driver and assign the overhead
costs to products using cost drivers. An ABC system addresses all activities
performed in a company not only in manufacturing organisations or sections, but

also in service or supporting the organisations as a part ofthe production process.
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Originally, an A B C system was applied in manufacturing companies, but later
applied in service companies and sales organisations.
In the ABC system, the manufacturing function is divided into activities. It

appears that such division of manufacturing function into activities is an analog
departmentalisation of overhead costs in the conventional system. When the
company produces more than one product and the production processes are not the
same for all products, overhead costs should be accumulated in separate cost
centres. Departmentalisation of overhead means division of the company's
functions into departments or segments, as cost centres, in which product costs
occur. The resulting overhead rates from such a division are departmental rates.

By using departmental overhead rates instead of using plantwide overhead rates, a
product is charged with costs incurred in each department through which it is
processed. Consequently, the product that requires little time would not be
charged as much overhead as product that needs more time in a certain
department. Hence, overhead costs are accurately charged to product so that

managers obtain better data on production costs. An ABC system uses activity as a

cost driver or activity driver to allocate overhead costs to products by measurin
cost consumption by product. The number and types of activity drivers of an ABC

system are more than those in traditional systems. In terms of the resulting data

accuracy, comparing the use of activities to the use of departments as cost centr

is similar to comparing the use of departmental rates to the use of plantwide rat
Similar to the traditional cost system, the ABC system involves two stages

of the overhead cost allocation process as mentioned earlier. However, the nature
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of cost centres (or activity centres) used to accumulate cost in thefirststage and
the method of assigning costs, in the second stage, from cost centres to products

are quite different. Cost centres in the conventional cost systems are typically a
department or segment of the factory, while in an ABC system a cost centre is an
activity. In assigning activity costs from cost centres to products, in an ABC
system it is based on multiple cost drivers. It is possible in an ABC system that
activity, for example, machining activity, might be charged to the product based
on several drivers such as the number of setups, setup hours, and machine hours.
In conventional cost systems, however, the allocation of costs to products uses
predetermined rates based on volume-related bases.
In addition, while traditional volume-based cost systems use a single class
of cost driver, an ABC system uses two different classes of cost driver.
Traditional cost methods assume that costs can be allocated based on certain cost
drivers regardless whether or not the cost drivers have any relationship with
volume of production. On the other hand, an ABC system differentiates cost
drivers into two classes:
1. Cost drivers that are related to the volume of production: resources are
consumed in direct proportion to the number of units produced.
2. Cost drivers that are unrelated to the volume of production: no direct
relationship exists between resources consumed and the number of units
produced (Cooper, 1989b, 38).

Differentiation of cost drivers by an ABC system means the process of tracing cost
of resources consumed by products in an ABC system is more accurate than in
traditional systems.
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Another difference is that traditional cost systems use a small number of
second stage allocation bases; the most commonly used bases are direct labour
hours, machine hours, and material dollars. In contrast, the ABC system uses
many second stage allocation bases, such as number of setups, number of metres

moved, direct labour hours, and number of parts in the product, etc. These bases
are used to trace inputs whose consumption both vary and do not vary directly
with the number of items produced (Cooper, 1988, 41) i.e, cost volume
relationship.
The use of one allocation base will carry some attributes of each
product. Hence, every allocation base requires certain tools to measure such
attributes. For example, the use of set-up hours as an allocation base requires
measuring the number of set-up hours consumed by each product. With regard
to the measurement of attributes, Cooper (1988, 41) recognised that
measuring these attributes can be expensive, and there is no
guarantee that the cost of the additional measurements required by
an A B C system will be offset by the benefits.
This statement implies that applying an ABC system is not easy and simple.
Managers or system designers should consider the cost of implementing such a
system as well as the benefits gained from the system.

Assumptions of the ABC System
There are two underlying assumptions, according to Cooper and Kaplan
(1991, 269), for assigning cost in the ABC system. The first assumption is
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"activities cause costs. " This assumption shows that "support and indirect
resources provide capabilities for performing activities. Therefore, in the first

stage, overhead costs of support resources are assigned to activities performed by
these resources. The second assumption is "products (and customers) create the

demands for activities. " Considering this assumption, in the second stage, activ
costs are assigned to products based on "individual products' consumption or
demand for each activity." In other words, the activity costs are assigned to
products based on the number and use of activities required in the completing of
products. The number of activities depends on the complexity of the company's
operations. The more complex a company's operations, the more activities it is
likely to have.

Benefits of the ABC System
Implementing the ABC systems, according to Cooper (1990, 41),
companies will obtain three major benefits:
1. More accurate product costs;
2. A n improved understanding of the economics of production; and
3. A picture of the economics of activities performed by a company.

These benefits will improve decision making due to more informative product cost
information, improve managing activities to reduce overhead costs, and help in
determining relevant costs for decision making.
The accuracy of product costs is mostly determined by allocation of factory
overhead costs, because such costs are consumed by more than one product and
cannot be specifically linked with individual products. The more inaccurate
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overhead cost allocation , the more inaccurate product costs will be. In
conventional systems this problem is not addressed, and allocation is achieved by
the use of department rates or plant-wide overhead rates.
When overhead costs are consumed in relation to production volume,
overhead is still allocated properly. Hence the accuracy of product costs is still
maintained. When the magnitude of non-volume-related overhead costs increases
at the same time as the complexity of production, the use of traditional costs to
maintain accuracy of product costs is questioned. Failure to identify the cause of
overhead costs will make allocation of such costs inaccurate resulting distortion
product cost information. Such a situation is caused by traditional cost systems
that cannot provide adequate information to identify the cause of cost. It appears
that traditional cost systems are not concerned with the relationship between
products and the activities that generate overhead costs.

Changes in environment will affect cost systems used by any company.
Cooper (1989a) stated that cost systems may be obsolete because of certain
conditions. One of these is an increase in automation. The introduction of
automation in manufacturing will cause the redefining of cost structures. Labour
costs become less important, and factory overhead increases. Reliance on direct
labour as a basis for allocation when automated production processes is introduced
or when activities or transactions are not related to the physical volume of units
produced, will cause cost information distortion. Therefore, cost systems should
be redesigned.
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Another condition is increase in competition. Competitors and customers
will take advantage of a company's poor pricing decisions. Relying on faulty
information about product costs from conventional systems will lead to failure in
the marketplace. These are some ofthe main conditions that can make systems
obsolete.
In summary, the following factors lead to the development of an ABC
system:
1. Complexity has increased. Production processes are more complex, product
ranges wider, and quality higher.
2. Increase in market competition.
3. Factory overhead costs are high. Manufacturing environments are changed by
automation or computer-aided production processes.
4. Direct labour costs are low. In today's manufacturing environment, direct
labour is no longer the major product cost. While factory overhead costs
increase by 100 or 200 percent from the original caused by changes in
manufacturing environment, labour is as little as 5-10 percent of the total
costs (Kaplan, 1988, 40).

While today's factory environments are physically and functionally different from

the factory environments of the past, many companies still use cost system that ar

better suited to older traditional environments. For example, the decreasing direc
labour cost in today's factory makes direct labour not relevant as an allocation
base as is usually used in the conventional system. A new system that is an
appropriate surrogate for product demand is required. Activity-Based Costing
system is an alternative for the conventional systems that addresses those
problems.

3 0009 03143378 7
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The A B C ' s Requirement Conditions
In applying the Activity-Based Costing approach, particular environments
are required. In such environments or conditions, the ABC system will
produce optimum benefits. This means the benefits of an ABC system
exceed the costs of implementation and operation. Specifically, Cooper
(1988, 47), stated that: implementing an ABC system is advisable if the
existing cost system was designed when:
1. - Measurement costs were high;
2. - Competition was weak; and
3. - Product diversity was low.
But now:
4. - Measurements costs are low;
5. - Competition is fierce; and
6. - Product diversity is high.
A company applying an ABC system will most likely receive benefits if it has
some or all ofthe following attributes: (1) High overhead costs; (2) Wide
variation in numbers of production runs; (3) a widely diverse set of operating
activities and range of products; (4) many changes in activities over time; (5)
improved computer technology (Horngren and Foster, 1991, 157). In a strong
statement, Bellis-Jones and Develin (1992, 25) pointed out that:
the greater the direct labour content of a product and the lower the
variability, variety, complexity and change in the product range or
customer base, the less likely it is that an A B C approach will
produce product costs significantly different from those of a
conventional approach.

Such a statement obviously indicates that in certain conditions, such as high dir
labour and low variety, variability, and complexity ofthe product range, an ABC
system does not generate product costs information significantly different from
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traditional approach. However, management still gains other benefits offered by an
ABC system, such as an understanding of cause of costs, cost drivers and
knowledge of cost behaviour in relation to the driver selected, on which cost
reduction effort is dependent.
On the other hand, the conventional wisdom of the ABC system requires
the opposite conditions; this means the ABC system needs low direct labour, high
variety, and complexity ofthe product range.

Problem Statement and Need of Study
The ABC system was created because of the deficiencies in conventional

cost systems for providing cost information in today's manufacturing environment.
Conventional cost systems cannot fulfil their purpose in a company with high
overhead costs and low direct labour costs, so an ABC system has emerged.
However, it is possible to implement an ABC system under different
conditions. In implementing an ABC system in different situations from the

conventional wisdom conditions, it is appropriate to consider the costs of instal

such a system compared to the resulting benefits. If the benefits of using an ABC
system are less than the costs of such a system, the use of an ABC system is not
recommended. Cooper (1988, 47) stated that
An ABC system is justified whenever the costs of installing and
operating such a system are more than offset by its long-term
benefits (which, although real, are difficult to quantify).

Such a statement indicates that there is a direct trade-off between costs and the
resulting benefits of the ABC system. Even though it is difficult the company
should do a cost-benefits analysis to justify the use of an ABC system in its
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circumstances. The difficulty of such an analysis is mainly that implementing costs

can be easily quantified, while the benefits cannot. In addition, the benefits are
unlikely to be experienced immediately, so that the implementation of an ABC
system requires a long-term observation.
This research will be conducted in different conditions to those required by
conventional wisdom for the ABC system. The research conditions are high direct
labour, low to medium overhead, low variety and diversity of products, and no
applied computer technology in the production process. Such different conditions
typically will be found in an emerging economy country. A country in process of

economic development and transformation is likely to shift from an agricultural to
an industrial base. A tendency for the share ofthe industrial sector to increase
with rising income levels is reasonable in the development process. Indonesia is
chosen as an example of an emerging economy country that is focusing its
attention on the industrial sector (REPELITA V, 1989).

The Theory of Activity-Based Costing System
It has been mentioned that changes in the manufacturing environment
triggered the emergence of the ABC system. Many companies have reduced direct

labour costs because of automation, and at the same time increased overhead costs.
When direct labour costs becomes a small part of the product costs, and it is no
longer proportionally related to the volume of product, continuing to use direct
labour as an overhead base will create inaccurate product costs and provide
misleading information to management. Products made by using automated
machine will be undercharged, while products made by using high proportion of
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direct labour will be overcharged. In addition, the complexity of production
process, and the diversity of products also contribute to the obsolescence of
traditional cost systems.
An ABC system is only a tool that assists management in providing a better
information for their needs. To gain benefits resulting from an ABC system
analysis, management must institute a conscious process of organizational change
and implementation. ABC itself does not invoke actions and decisions leading to
improved profits and operating performance" (Cooper, et al., 1992, 57).

Research Questions
If the ABC conventional wisdom is accepted, many Indonesian company
environments are unsuitable for implementing an ABC system. According to
Bellis-Jones and Develin (1992, 25), an ABC system can be implemented in such
environments, but the resulting accuracy of an ABC system, in terms of product
cost information, is likely to be insignificantly different from the traditional
result. Then, the benefits of an ABC system might be less than the operating and
installing costs of such a system.

Research Issues

Assuming that an ABC system can be implemented in a special condition as
in most Indonesians companies, the generated research issues are:

I. Implementing an ABC system in an Indonesian company will produces benefits
regardless ofthe different situation between the research site and the ABC
system's requirement.
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2. In Indonesian company conditions, an ABC system will produces more
accurate, relevant, and reliable product cost information than the traditional
system.
3. An ABC system does not provide any gain but other benefits that are more
useful for decision making by management than information resulting from a
traditional system.
4. In Indonesian company conditions, the resulting benefits of an ABC system
maybe exceed the costs of such a system.
The second alternative issue shows that if the resulting product cost
information of an ABC system is more accurate, relevant and reliable than of a
traditional system, then there is a benefit from implementing an ABC system for
management. By comparing and contrasting the two systems, researchers will find

out whether or not an ABC system provides "better" results than the existing one
The third alternative shows even though the information resulting from an
ABC system may not be different, an ABC system still offers other benefits for
management decision making. An ABC system is a management system not
merely a costing system. To gain its benefits, all levels of management must be
committed to the system. Studies about organisational change emphasise how
important it is to obtain the commitment of top managers for any new system
(French and Bell, 1984, 24). If people perceive that "top managers are merely
paying lip service to ABC, the message will be that ABC is just another program
that will pass the ABC system is not important." (Kleinsorge and Tanner, 1991,
84). Managers at each company must understand that information resulting from
an ABC system will enable them to manage activities more effectively.
The fourth issue shows that the gains of an ABC system are relevant when
such a system is implemented under the different conditions from conventional

wisdom. A s an A B C system becomes more complex and detailed than the

traditional one, then the cost of implementing the system itself might exceed the
benefits ofthe system. Furthermore, the elements of the cost of implementation
are:
1. Cost of data collection;
2. Cost of data maintenance;
3. Cost of time required to keep the A B C system up-to-date;
4. Cost of staffing; and
5. Cost of computer and software requirements.
These costs should be analysed by a cost-benefit analysis.
In common research, test of hypotheses is an effort to answer the research
questions. However, the use of case study research requires no hypotheses, and

this study is not aimed to test any hypotheses. Statistical methods will be not b

suitable for use in this study. The study will be conducted by prototyping an ABC
system in a single division of a large industrial company. By doing so, the
research questions will be answered.
This research will be undertaken using case study research method.
Even though the case study has been argued as a weak method among
social science methods, case study research has being used extensively in
recent years (Yin, 1989, 10). Moreover, Yin (1989, 23) defines a case
study as an empirical enquiry that:
1. investigates a contemporary phenomenon within its real-life
context; when
2. the boundaries between phenomenon and context are not
clearly evident; and in which
3. multiple sources of evidence are used.
Specifically, case study research is used when the research questions are
"how" or "why", when the researchers have little power to control events, and
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w h e n the focus is a contemporary phenomenon (Yin, 1989, 20). Strauss and
Glasser (1970) stated that there are two types of case study research. First, is an
"attempt to derive general conclusions from a limited number of cases" (1970,
182). The second type seeks "to arrive at specific conclusions on the basis of an
analysis of a single case study" (1970, 193).
According to Kaplan (1986, 445) case study research can provide at least
two benefits:
1. Case study provides the basis for other forms of research activities.
2. Case study provides contemporary practice and the evolving skill of the best
practitioners.

Furthermore, Kaplan (1984) stated that a case research offers an ability to capture
and communicate "deep, rich slices of organisation life", using multiple data
sources and detailed descriptions so that more relevant and better-informed results
will be found. Unfortunately, case study research has limitations especially in
generalising the result. It is difficult to generalise the results for single company
and apply them to others.
Other conditions like cultural factors, social culture, management culture,
political culture, and organisational culture may produce different results. The
government policy is obviously supported by cultural factors, while the intensity
of labour varies with the type of industry. However, in order to narrow the
research focus, the cultural factors are not specifically addressed. Only special
conditions mentioned in the previous paragraphs will be taken into account.

19

Statement of Purpose
The primary purpose of this study is to test the feasibility of an ABC
system implementation in a highly labour intensive country. The secondary
purpose is a need to develop or use more general variables as important links
between existing and the ABC system conventional wisdom condition.
Indonesia is a good example ofthe emerging economy country, because
Indonesia has a large human resource pool and its industry is moving in the
direction of high-technology. It will be useful for a developing country like
Indonesia to gain benefits from using an ABC system in order to compete, or to
survive in the world market.
A tertiary purpose is to challenge the conventional wisdom of the ABC

system, that an ABC system will only produce gains if it is implemented in certa
conditions.

Research Method
This research will be undertaken through a case study in a particular
company. An ABC system will be prototyped in one division of the manufacturing
company chosen. In this part of the manufacturing company, the researcher will
duplicate the existing system with the use of an ABC system, without disturbing

the use of the conventional system in this or other divisions. Flow of document,
overhead cost allocation method, product costing method, and production of
information for management will be duplicated using the prototype system.
Many stages must be taken into account in prototyping an ABC system:
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1. knowing the business in which an A B C will be prototyped. In this stage it is
important to understanding the company's objectives, the types of
management decisions needed, the company's system, etc.
2. defining activities. This stage is very important stage since activity is the heart
of an A B C system. Activities will determine the process of reorganising the
classification of costs. This stage includes reviewing chart of accounts, general
ledger's structure.
3. defining activity cost drivers and allocating costs. Defining the activity drivers
is required before allocation process can be taken.

Presenting and interpreting the ABC result are not less important. The
critical question after all stages have been completed is: How do we use the ABC
result to improve the company's performance? An intensive investigation during
approximately 3 months will be used to determine whether such a system is
capable of producing "better" decision making about products and services it
offers, about financial planning and analysis, and for continuous improvement
programs.
One of the first things that must be done is to compare the ABC result and
the traditional ones, then summarise the points of difference. Comparing two
results, managers determine in which part costs are understated and in which are
overstated, and what sort of actions must be taken. Finally, these actions must
support a company's goals such as improving quality of products, producing
competitive products, and satisfying customers (Barata, 1992, 5). However, in
case the company's further actions are in conflict with other factors such as a
government policy, limited funds or other social constraints, managers have to
deal with these situations wisely. Managers must choose the best option from the
worst conditions. If the government has a 'sacred jargon' that says 'sacrifice is
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required for the national development', then, social constraint m a y be eliminated
for the purpose of achieving the company's goals.
Comparisons between the resulting benefits from an ABC system and the
benefits resulting from a traditional one are required. Such comparisons are
needed to assess whether an ABC system is beneficial. In addition, the existing

transactions based on the conventional system may be compared to the transaction
based on the ABC system to test accuracy of the ABC prototype. While the
conventional system transactions do not distinguish between non value-added and
value-added transaction, the ABC system transaction does. The use of an ABC
system will identify and allow manager to reduce or eliminate non value-added
transaction from cost of production. Comparing the resulting information
produced by two types of bases of transaction, the accuracy of the prototype
system will be justified.
If implementation of the ABC system in an Indonesians company gains the
benefits as mentioned earlier by Cooper, it may be said that the ABC system
benefits can be realised in this company regardless ofthe company's conditions.
Therefore, the conventional wisdom about the ABC system is not supported. In
contrast, if there are no benefits gained from implementation of an ABC system,
or if the cost of operating and implementing such a system exceed its benefits,
system should not be implemented.

Data Collection
The primary data will be from field research in the one unit of PT. Barata
Indonesia, specifically in the Unit Surabaya Alat Berat (Surabaya Heavy
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Equipment Unit). PT. Barata Indonesia is one of ten companies under the group
of "industrial strategic" companies, such as, aircraft manufacturing industry
(IPTN), shipbuilding industry (PT. PAL), steel industry (PT. KRAKATAU
STEEL), telecommunications industry (PT. INTI), ammunition industry
(PINDAD), machine working industry (PT. BOMA-BISMA-INDRA), railway
industry (PT.INKA), electronics industry (PT. LEN), and explosives industry
(PT. DAHANA) that all are directly supervised by the Strategic Industry Board,
headed by the Minister of Research and Technology.
PT. BARATA INDONESIA Unit Surabaya Alat Berat (Surabaya Heavy
Equipment Division) produces various heavy machines such as tractors and
steamrollers. This company has neither implemented high manufacturing
technologies such as computer-aided manufacturing nor automation, but it has

quite high overhead cost. The very important factor is that this company is goi

to change its old system and is willing to implement the ABC system in the near
future.
A library search has been conducted to collect, and to review the literature
on the ABC system. Discussing the ABC system cannot proceed without

discussing traditional systems first. It is necessary to identify a general fr
of traditional systems as well as a general framework of the ABC system. These
frameworks are useful if the research is to be undertaken either by comparing
systems or simulating a new system. A review of the literature gives a general

view of both systems; it will clarify the philosophical background as well as t
theoretical background of the traditional and the ABC system.

Theoretical and/or philosophical backgrounds will be constructed from
secondary data, such as textbooks, journal articles and magazines. Inter-library

loans from other Australian universities such as the University of Sydney, and the
University of New South Wales have been conducted to obtain more materials to
supplement the limitation in the University of Wollongong Library.

Contribution
The intended contribution of this dissertation to the literature or the

academic, professional and the practitioner, first, is to examine whether Activity
Based Costing (ABC) systems can be implemented under conditions other than

those previously stated as necessary to achive desired results. A study by Bhimani
and Pigott (1992) explores the implementation of the ABC system in a British
pharmaceuticals company and found it has behavioural and organisational
consequences. The result of their research indicates that while the accounting
function and the factory managers of such company obtain benefits of an ABC
system, the Sales department tends to resist the ABC system. The main reason is
the ABC cost revisions. Product costs were revised upwards by ABC, then these

costs reduce the profit margin. Furthermore, it impacts on "their ability to achie
their budget estimates" (Bhimani and Pigott, 1992, 129). Consequently, the sales

of certain products that have already been justified as a profitable by traditiona
systems, have been reported unprofitable by an ABC system.
Turney (1990, 24) contends that the ABC system is not difficult to
implement and use, even though there are several groups of "myths" about

implementing an A B C system. These groups of "myths" that have already been
claimed by Turney as not necessarily true are:
1. ABC systems are too difficult to implement and use,
2. Improving conventional systems makes A B C system redundant,
3. M o r e accurate product cost information is unnecessary,
4. A B C system plays a limited role in managing a firm.
Secondly, regardless of such myths, the result of this research hopefully will

enrich especially the ABC system literature as well as cost accounting literatur
a whole.
Research results will be presented as follows:
1. A general model of an ABC system will be presented. Furthermore, a
prototype model of ABC will be identified; then this model will be run for a
particular production process. The results ofthe prototype system and the
results from other sections that still use traditional costing will be compared
and measured. Moreover, the benefits resulting from using traditional
systems are compared to the benefits resulting from using an ABC system.
Such ABC's benefits were mentioned by Cooper (1990).
2. The conclusion whether the company achieves the ABC's benefits or not will
be presented. Similarly, it will be pointed out whether an ABC system is
appropriate or not in different conditions from the conventional wisdom
concerning an ABC system.

Limitations
Implementation of an ABC system in actual conditions may differ from the
simulation system. Such differences are inevitable, because the author cannot
control the actual conditions.
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Organisation of Research
The research will be presented as follows:
Chapter 1 provides an introduction to the Activity-Based Costing system,
its historical background, conventional wisdom, and ABC requirements. The
purpose of the research is given, data collection and methodology are described,
and the contribution of the research is pointed out.
Chapter 2 provides a review of the literature on the Activity-Based
Costing. The literature review of a traditional cost system is described as a
comparative study. Case study research is also presented.
Chapter 3 provides details of the research methodology employed in the
research site. The research design is explained and the choice of company
justified. Methods used in the analysis are discussed, and alternative methods are
addressed.
Chapter 4 provides details of the field research consisting of the
organisation structure of the company, review of the existing system and
prototyping an ABC system in the chosen company.
Chapter 5 describes the results of the research. Results of the analysis and
alternative analyses will be presented. A summary of the research results will be

described. The contribution of the research will be pointed out, and limitations of
the research identified.
Chapter 6 the conclusion of the research is presented and further research
opportunities identified.

CHAPTER II
REVIEW OF LITERATURE

Literature Review of Traditional Costing Systems

Definition and Nature
The terms cost accounting and management accounting tend to be used
synonymously in most textbook. The National Association of Accountants (NAA)
defines cost accounting as:

a technique or method for determming the cost of project, process,
or thing. ...This cost is determined by direct measurement,
arbitrary assignment, or systematic and rational allocation (1983,
25).
The definition shows that many cost determination methods are acceptable to use.

The selection of an appropriate cost determination method is dependent on the cos
information required. Originally, cost information was designed for internal
management use. However, the original purpose was changed when the emphasis

of cost accounting became product costing, and inventory valuation and for the us
of financial statement presentation (Barfield, 1991, 3).
Management accounting, furthermore, is intended to be useful by providing
information for management purposes. The Management Accounting Practices
Committee of the Institute of Management Accountants (formerly the NAA)
defined management accounting as:
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the process of identification, measurement, accumulation, analysis,
preparation, interpretation, and communication of financial
information used by management to plan, evaluate, and control
within an organization and to assure appropriate use of and
accountability for its resources (1983, 65).
This definition shows that management accounting has a wider perspective than
cost accounting by emphasising "decision making, control and effectiveness of an
organisation" (Drury, 1985, 16; Wilson and Chua, 1988, 12). Considering the
above definitions of cost accounting and management accounting, it appears that
cost accounting is a part of management accounting that focuses on determining

cost of making products or rendering services. While cost accounting is applicable
in all organisations that are involved in a conversion process, management

accounting is applicable regardless of whether or not such an organisation engages
in conversion processes. Consequently, the focus of cost accounting is on
accumulating product costs for internal management needs and is one basis for
external financial statements. On the other hand, the management accounting focus
is on providing and analysing information to assist management in planning,
controlling, and evaluating performance and making decisions.
Horngren and Foster (1991) did not distinguish the differences between the
two. They argued that "management accounting is a modern cost accounting",
because managers are regarded by cost accountants as "the primary users of
accounting information, as their customers." (Horngren and Foster, 1991, 2).
This definition brings to mind that the distinction between cost and management

accounting is unclear. While financial accounting is intended for external purpose
and management accounting is for internal purpose, cost accounting lies between
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them. Though cost accounting m a y not follow the generally accepted accounting
principles, businesses use cost accounting to satisfy external purpose by
"measuring income and inventory valuations in accordance with the generally
accepted accounting principles that guide financial accounting." (Horngren and
Foster, 1991, 2).
Barfield et. al., (1991) pointed out that cost accounting information is
mostly quantitative, while management accounting information includes
quantitative, qualitative, factual, and estimated information. Management
accounting information is used for many internal and external purposes, such as
budgeting, cost-volume-profit (CVP) relationships, plant layout, cost and quality
control, distribution, capital investment, performance measurement and financial
statements.
Historically, the distinction between cost accounting and management
accounting was clear. Before World War II, the main focus of internal accounting
was cost determination with "particular emphasis on product costing and control

of direct labour, direct materials and overheads." (Scapens, 1991, 8). This stage i
called the era of cost accounting. After World War n, the view of accounting
information changed. Accounting information should be appropriate for the needs
of users, and it was recognised that a single concept of cost could not be
appropriate for all purposes. Then, the term of "different costs for different
purpose" became fundamental to management accounting. This view is known as
the impetus for the development of management accounting. This period is called
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the era of management accounting. Horngren (1975) explicitly commented about
distinction between two eras, as cited by Scapens (1991, 8):

In an exaggerated sense, the cost accountant's main mission might
have been depicted as the pursuit of absolute truth, where truth was
defined in terms of getting as accurate or precise costs as possible.
... [While in management accounting] the theme of 'different costs
for different purposes' was stressed - a preoccupation with finding
conditional truth.

The term of "different costs for different purpose" indicates that cost
identification and classification depend on the cost objective being used to
accumulate the costs as well as the intended purposes for which management needs
the cost. This can mean two different organisations may identify and accumulate
the same cost differently. It implies that accounting information depends on the
managers' information needs. Consequently, it would appear that there is lack of
uniformity in the cost concepts and practices. Management must match the proper
concept of cost they use with the purpose for which data are to be used.
Therefore, judgment by management is required to determine which cost concept
is appropriate. Management must also understand the limitation of each concept.
Should management fail to choose the proper concept for its intended purpose, it
will lead to incorrect decisions.
Furthermore, change in the perception of internal accounting is followed
by the expansion in management accounting literature, especially when researchers
developed and improved new techniques for providing information to
management.
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Belkaoui (1991) in his Handbook of Cost Accounting Theory and Techniques
presents an accounting text that encompasses both theories and techniques of cost
accounting and theories and techniques from other disciplines, such as economics,
behavioural sciences, statistics and mathematics. Theories and techniques from

other disciplines provide ideas and tools not only for classification, accumulatio

and reporting of relevant data for decision making, but also for interpretation and
evaluation of resulting decisions. The use of a multidimensional approach was
intended to meet the needs of today's practitioners and academicians by
expanding" scope and new boundaries of cost accounting."
Keller, Bulloch and Shultis (1992) edited a compilation of articles of 34
authors in the Management Accountants' Handbook. The previous title of this
book was the Accountants' Cost Handbook; this title, however, has been changed
in order to reflect the developments of internal accounting from a narrower
concept of cost accounting focus to a broader perspective of management
accounting. The main focus of this book reflects the current changes in cost and
management accounting practices, such as world-class manufacturing, accounting
in just-in-time environments, computerised cost-accounting systems, and activitybased costing, as well as the conventional cost accounting systems. Topics
discussed in this handbook include developing areas in cost accounting, cost
accounting for management information and control, using financial tools for
decision making, planning and budgeting, and organisation and control.
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Costs Classification and Allocation
It has been mentioned in the previous paragraphs that there are many cost
concepts. Choosing the proper concept that matches the intended purposes is

considered essential to avoid incorrect decisions. The method of classifying cost i

very important. Reinhardt (1992, 16) states that costs must be classified by the use

to which they will be put, whether for planning, evaluating, controlling or externa
reporting.
According to Raiborn et al (1993, 32) cost can be viewed in a variety ways

dependent upon the objective or information desired. They divide the classification

of cost in relation to: the time of incurrence, the reaction to changes in activity,
the financial statements, and the impact on decision making. Table 1 shows the
cost classification categories mentioned above.
These categories show that cost has many different meanings; they are not
mutually exclusive. Thus, "cost may be defined in one way at one point in time
and in another way at different point of time" (Raiborn, 1993, 32)
Considering the cost concept, authors such as Kaplan and Cooper (1989),
Bellis-Jones and Develin (1992), Turney (1992) agree that the strength of
conventional costing system is in its conceptual simplicity. However, in different
environments the simplistic concepts of a conventional costing system become its
weaknesses.
The simplicity concepts of conventional costing system, can be seen in the
content of product costs. Manufacturing costs contain three elements of product
cost, often called "factory gate" cost (Bellis-Jones and Develin, 1992, 5).
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TABLE 1
COST CLASIFFICATION CATEGORIES
Cost classification
Associated with time of incurrence

Reaction to changes in activity

Classification on the financial
statements

Impact on decision making

Types of Costs Included
• Historical
(past)
• Replacement (present)
• Budgeted
(future)
• Variable
(fluctuates in total)
• Fixed
(remains constant in total)
(part variable, part fixed)
• Mixed
• Unexpired (balance sheet)
(income statement)
• Expired
(inventoriable)
• Product
- Prime
- Conversion
Period
(expensed)
Relevant
(important)
Out-of-pocket (cash)
Sunk
(historical)
Opportunity (foregone benefit)
Direct
(traceable)
Indirect
(nontraceable)
Quality
(conformity)
- Prevention
- Appraisal
- Failure

Source: Managerial Accounting, Raiborn et al (1993, 32)

These are material, direct labour and overhead costs. This cost of product
usually excludes general overhead that occurred in other functions or supporting
departments, such as marketing, distribution, and general management. The
exclusion of such costs from cost of product is caused by the underlying
assumption of conventional costing, that is, "products and their corresponding
product volume cause costs." (Cooper and Kaplan, 1991, 269). Such an
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assumption brings a consequence that the main focus of a costing system is
product. According to Johnson and Kaplan (1991, 12), the structure of costing
systems has been heavily influenced by external reporting considerations since
about 1920.
Direct material and direct labour costs are considered to be traceable
directly to products. Overheads of production and service departments usually are
considered as indirect costs. Precise identification of manufacturing overhead cost
with unit products is usually impossible. These costs are assigned to products
through allocation using predetermined overhead rate(s). Overhead cost is assigned
to products based on production volume-related measures, such as direct labour
hours, direct labour dollars, machine hours, materials dollars, etc. Non
manufacturing costs such as cost of marketing, financing, and administration
functions are accumulated in certain pools and are treated as period costs in which
they are incurred. These costs are not normally treated as product costs (Horngren
and Foster, 1991).
The other simplicity of a conventional costing system is in its allocation of
overhead costs. Direct costs, direct materials and direct labour, are accumulated
directly to products as they are incurred, but indirect costs such as overhead must
be allocated properly. A two-stage-allocation approach is generally used to assign
overheads to products (Horngren and Foster, 1991). The first stage is
accumulation costs in cost centres. In this stage, costs incurred in various sections
such as factory support section, head office, and manufacturing section, are
accumulated in certain cost centres. Included in this stage is allocation from
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supporting sections to production sections. The second stage is allocation from
cost centres in production sections to products. The allocation basis used is
generally a production volume-based measure; the most common is direct labour
hours or costs. In this system, overhead cost is allocated as either a percentage of
direct labour cost or dollars per direct labour hour.
In addition, Horngren and Foster (1991, 456-457) distinguish three instead
of two stage allocations. The three stages are:
• Stage I Allocation: Tracing direct costs to cost object. Included in these costs
object are activity areas, departments, division, and products.
• Stage II Allocation: Allocating and reallocating costs from one cost object to
another cost object (except a product cost object).
• Stage HI Allocation: Allocating indirect costs to product (or services).
In stage I, direct costs such as materials and labours are traced directiy to direct
product costs. However, salary of Maintenance Supervisor, for example, which is
indirect costs for products is direct cost for Maintenance department. Then, this
cost must be traced to the related department. In stage II this cost must be
allocated from other cost object to production cost object. In the next stage the
cost will be allocated to products or serviced.
The use of single rate allocation of overhead cost has being extended to the
use of departmental rates when a company produces several types of products, and
each product requires different processes of production. Consequently, different
allocation bases may be used for allocating departmental overhead rates to
products. Departmental rates allow the use of many product-volume-based
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measures as allocation bases. Finally, the use of production-volume-related
measures allows conventional costing systems to report accurately product costs
provided cost is consumed in relation to the number of product units produced.
Beside its strength, the conventional system has some weaknesses. First, its
simplistic allocation methods will no longer be justifiably when:
• the magnitude of overheads dramatically increases and direct labour decreases
following the introducing of automation, computer-aided production and
robotic-aided production methods.
• overhead costs are not related to product volume.
Although direct labour costs become a small part of product costs, many
conventional costing methods are still maintaining the use of direct labour as a
base for allocating overheads. In a company with high direct labour content and
low overheads with few products, the use of a direct labour basis generates
accurate cost information. However, in other environments, the cost information
resulting from such allocation will be inaccurate.
The resulting inaccurate cost information will mean those companies:
• may not know whether their products are profitable or not,
• cannot distinguish profitable and unprofitable customers,
• may generate under or overstated product costs,
• may produce wrong decision in many aspects, such as allocating resources to
products, make or buy decision, decision for investment, etc. (Bellis-Jones and
Develin, 1992, 2)

Such results will put companies in unfavourable positions, especially in relation to
the global competitive market and many changes in manufacturing environments.
There is evidence that decisions based on poor product costing data will
directly contribute to poor overall cost management (Bellis-Jones and Develin,
1991, 6). The Activity-Based Costing (ABC) system was created to help overcome
the conventional costing method problems when it faces today's manufacturing
technology.

Conclusion
1. A conventional costing system is any system that uses some measure of
direct material and direct labour as the primary basis for apportioning
overhead costs to products. Conventional cost systems are based on the
assumption that products cause costs. Product cost contains three elements:
direct material, direct labour and overhead costs. Direct costs are traced
directly to products, while overhead costs are allocated based on production
volume-based measures.
2. The strength of a conventional cost system is in its simplicity: both in
classifying product cost and in apportioning overhead and other indirect costs
to product. The system is also widely used and understood. When direct
labour was a significant part of production costs, conventional cost systems
were useful as a convenient base to assign overhead cost, and they produced
useful information. In an environment where overhead was a small part of
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product costs, conventional cost systems allocate overhead properly and
accurately on a volume-related allocation basis through two stage allocations.
3. In spite of their strengths, conventional cost systems have weaknesses. The
strengths of conventional cost systems become its weaknesses when such
systems are faced with automated manufacturing technology, product
diversity, and complexity in production processes. When overheads that
mostly are not volume related increase dramatically, the use of a volumerelated allocation bases results in distorted information.

Literature Review on Activity-Based Costing System
Historical Background
The literature review on the Activity-Based Costing is classified into

sections based on the literature topics. The topics are arranged logically, starti
with the management trends in recent years, the occurring phenomena in
manufacturing companies, the awareness to anticipate the recent changes by
introducing a new system. Such review will generate the philosophical or
theoretical backgrounds of the ABC system.

Conditions and Problems Faced by Today's Management
Management Trends
Management trends in the 1990s are likely to change because of changes in
the environment. Global markets, shorter product life cycles, and customer
demands for quality and services push companies to change the way they do
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business. The intense trend of globalisation in markets means the world must be
treated as a single integrated market. Consequently, a company must compete with
the best companies in the world as well as in their own domestic market. The

influence of advance manufacturing technology directly affects product life cycles
Product life cycles have become shorter than a few decades ago. Consequently, a
company must decide quickly at what point they want to introduce a new product
to a market.
David Allen cited by Bellis-Jones and Develin (1992, 3) identified a
number of management trends that are being driven by economic and competitive

realities. It is likely that such new trends have been identified and recognised by
companies as new conditions or environments. In these new environments,
management and accounting information plays an important role. When
management relies heavily on accounting and management information while such
information is incorrect or misleading, management decisions will probably be
wrong. Therefore, quality of information is essential for decision making
purposes. The need for better management and accounting information has been

reinforced by the greatly increased global competition in the manufacturing sector
Table 2 shows a summary of these trends.
According to Kuhn (1962, 47), every field of science has a normal

paradigm that is "thought of as the culture that defines the areas of research, the
methods of inquiry, and the standards of what constitutes the research process".
Recent developments in manufacturing philosophy and technology bring some
consequences. Management accountants, for example, may need a new paradigm

to " m a p " the proper action. Anthony et al. (1984, 25) stated that the actions are
called for

..since the major objective ofthe managerial accounting function
within organizations is to design and maintain control systems that
facilitate planning for the implementation of strategies, and motivate
managers to achieve the organizational goals.

Table 3 shows the consequences of development in traditional and advanced
manufacturing.

TABLE 2

MANAGEMENT TRENDS
From
Stability
National
Tactical
Functionalist
Centralist
Individualism
Tangibles
Quantity
Products
Direct costs
Analysis
Reactive
Accounting
Static

To
Discontinuity
Global
Strategic
Generalist
Devolved
Teamwork
Intangibles
Quality
Customer
Indirect costs
Synthesis
Proactive
Financial management
Dynamic

Source: Robin Bellis-Jones and Nick Develin, 1992

Basically many authors agree that the development of manufacturing
philosophy and technology is forced by the dramatically increased global
competition in manufacturing that has later forced manufacturing companies to
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seek more efficient production methods to produce high quality products
(Brimson, 1986, Howell and Soucy, 1987, Lee, 1987, Kaplan and Cooper 1988,
Cooper 1989). Moreover, global competition has forced manufacturers to diversify
their product lines. The root of today's manufacturing problems is in the
complexity and diversity of products and production processes. Manufacturing
environments would be simple if there was no product variety. Minimum staff
would be required to provide supporting services; the production line would be

simple to continuously produce a single product. Similarly, if there is no diversity
and variability in the production processes, incoming materials would not be late,
and outputs would be perfect, complex systems would not be needed.
In different situations, when a single-product becomes multiple-products
and diversity and variability of production processes increase, extensive
supporting services are required to manage these situations. One of these support
services is a new production technology that is suitable for such environments.
Not only does the new technology reduce the time required to introduce new
products, it also affects all functions in the factory including cost functions and
structures.
As automation was introduced, direct labour cost as component of the
production costs declined sharply while overhead costs increased drastically. The
relative importance of direct labour has drastically decreased, and overhead on the
other side has increased (Kaplan, 1990; Holzer and Norreklit, 1991a). In many
advanced-manufacturing technology factories "it is not uncommon to find that
direct labor accounts for only 8%-12% of total cost" (Brimson, 1986, 27). In the
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Hewlett-Packard Roseville Networks Division, direct labour decreased from 6 %
of total production in 1978 to less than 1 % of total production costs in 1988
(Cooper and Turney, 1989, 4). In some companies direct labour is now treated as
an overhead cost (Hunt et al., 1985; Lee, 1987; Scapens, 1991); or it has already
disappeared as a distinct cost category (Holzer and Norreklit, 1991b).
In contrast, overhead costs drastically increase. The Hewlett-Packard
Roseville experiences overhead rates over 400% (Cooper and Turney, 1989, 4). In
addition, Miller and Vollmann (1985, 142) state that "we have been brought up to
manage in a world where burden rates [the ratios of overhead costs to direct
labour costs] are 100% to 200% or so. But now some of our plants are running
with the burden rates of over 1,000% ".
The decrease, or in an extreme, the disappearance of direct labour cost
from product costs leaves material cost as the only direct production cost; hence
all conversion costs are considered as indirect costs. Where direct labour cost is

still recorded, its use as a base for allocating indirect costs that is still retai
conventional cost systems may produce misleading cost information. Sustaining
the use of conventional systems that are unsuitable for the new environment results
in unfavourable conditions for companies. The resulting unfavourable conditions
are:

The "Hidden Factory"
Miller and Vollmann (1985, 346-354) discussed the "hidden factory". Such
term is used to distinguish with the "visible factory," where people visibly
converted raw materials to finished products.
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The "hidden factory" is a situation where people seemingly work for nonadded value work, such as putting numbers in and out of computers and designing
product through computer, unnecessarily redesigning product planning etc., but
these works cause overhead costs. According to Miller and Vollmann, the hidden
factory causes overhead costs through transactions. They stated "...in the 'hidden
factory', where the bulk of manufacturing overhead costs accumulates, the real
driving force comes from transactions, not physical products" (1985, 142).
Actually, even Drucker had recognised that transactions have an important
role in generating costs more than 30 years ago. He stated "economic results are,
by and large, directly proportionate to revenue, while costs are directly
proportionate to number of transactions." [(emphasis added) (1963, 55)]. In
addition, Miller and Vollmann defined four types of transactions:
1. Logistical transactions: is transaction to order, execute, and confirm the
materials movement from one location to another,
2. Balancing transactions: is transaction which ensure that the supplies of
materials, labour, and capacity are equal to the demand.
3. Quality transactions: to validate that production is in conformance with
specifications, which include identifying, indirect engineering and
procurement, communicating specifications, and developing and recording
relevant data.
4. Change transactions: to update basic manufacturing information systems to
accommodate changes in engineering designs, schedules, routing, etc (Miller
and Vollmann, 1985, 348).

The above transactions represent a series of activities undertaken to facilitate
production. These transactions or activities are influenced by the pattern, mix,
diversity and complexity of the production workload rather than by the volume of
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production. T o manage costs, manager has to be able to manage transactions in the
sense of choosing which transactions are appropriate and which are not.
According to Johnson and Kaplan (1991, 241), the costs of "hidden
factory" are either hidden or shifted. The consequence is profitable products
appear unprofitable, and unprofitable products look to be profitable. The "hidden
factory" exists because the conventional cost system fails to address the cause of
overhead costs. While direct labour and material costs are clearly driven by
product, overhead costs are driven by transactions instead of physical product.
Even though overhead costs do correlate with unit product, that does not
automatically mean that unit output causes overhead costs. In addition, Miller and
Vollmann stated that for managers "the critical step in controlling overhead costs
lies in developing a model that relates these costs to the forces behind them"
(Miller and Vollmann, 1985, 347), because high manufacturing overhead has "a
dramatic effect on profit and competitiveness, and manufacturing managers believe
themselves to be poorly equipped to manage these costs well" (1985, 346). In
discussing the overhead cost allocation it is suggested to concentrate on the
activity that causes cost rather than merely measures the cost itself. Transaction or
activity that generates overhead costs is not merely influenced by the volume of
production, but more by the complexity and diversity of production processes.
Finally, Miller and Vollmann described three general approaches for
managing overhead costs more effectively:
1. Transaction analysis. Analyse which transaction are necessary and which are
not, then improve the methods to carry out the necessary transaction out;
2. Stability. Increase the stability of operations is the simplest way to reduce
transactions;
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3. Automation. Rely on automation and systems integration is one of the best
ways to reduce overheads associated with the hidden factory (1985, 354).

The above descriptions are directed to improving methods or systems to
conduct or manage necessary transactions only. It seems that Miller and Vollmann
did not mention how to deal with the unnecessary transactions. In the previous
paragraphs it has been suggested that management has to reduce, even to eliminate
unnecessary transactions or activities in order to reduce costs.

Distorted Information
Brimson (1986, 25-29) realised that a traditional cost accounting system is
one of the most important hindrances in implementing an automated factory,
because such a system fails to provide appropriate information needed by today's
manufacturing environment. Today's factory environments are not only physically
but also functionally different from the factory environments of the past. Changes
in manufacturing technology result in cost management system issues, such as:
1. Changes in cost behaviour patterns. Some important changes are: decreasing
direct labour component, increasing other indirect costs, increasing equipment
component and information component.
2. Cost classification. Indirect cost pool increases followed by decreasing direct
cost pool.
3. Product cost information. Decreasing direct labour cost m a k e direct labour
cost allocation bases inappropriate.

Brimson concluded that current cost management is definitely inappropriate in a
highly automated computer-integrated manufacturing environment. The solutions
to these problems are expected to be found in the future.
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Howell and Soucy (1987) stated that a traditional cost accounting system
has three purposes: inventory valuation, product costing and process control,
while this system produces only one set of information. The use of one set of
information for three purposes causes problems and distortion of information.
They noted that the use of multiple cost centres in the new manufacturing
environment makes it possible to focus more clearly on the location and causes of
operating control problems.
The distortion of information is caused by the method used to allocate
overhead cost. A traditional cost system allocates overhead using cost drivers in
proportion to product volume. It is believed that allocating overhead using such

drivers is reliable when overhead costs are triggered or vary in proportion to units
of output. In today's manufacturing environment, overhead is more driven by
"batches put into production and by number of product lines, not by units of
output" (Cooper, 1990d, 5). Moreover, when overhead is driven by batches and
product lines but they are allocated using volume-related cost drivers, low volume
products will be under-costed and high volume products will be over-costed
(Johnson, 1992). In addition, when a conventional cost system is used, diversity
of product has potential to seriously distort product cost (Cooper, 1988). Finally,
conventional cost system do not identify cost of non volume related and support
activities, hence it results in highly distorted product costs (Cooper, 1988;
Berliner and Brimson, 1988, Cooper and Kaplan, 1987).

The obsolescence of cost system is influenced by many factors. Cooper
(1989c, 79-82) formulated nine environmental factors in which the system may be
considered as obsolete, such:
1. increased automation,
2. changes in the use of support functions,
3. changes in product market strategy,
4. simplification of manufacturing processes,
5. intensified competition,
6. unbundling of products,
7. deregulation,
8. technological improvement,
9. change in strategy and behavioural goal.
However, the presence of one or two factors does not automatically make a system
become obsolete. In addition, the obsolescence of any system usually comes
gradually. Failure to adapt any change in organisational environment is one of
many reasons. The decision whether the existing system should be redesigned or
not depends on many considerations. Cooper (1989c, 77-79) formulated a set of
"warning signals" on the possible need for a new system. These signals are:
1. functional managers want to drop seemingly profitable lines. When two
managers, production and marketing, are asked to make a list of
unprofitable products to be dropped, then nothing happens to these
products even w h e n they show a high profit. This is a signal that the
cost system fails to provide useful information.
2. profit margins are hard to explain. W h e n production manager is able to
make product more cheaply, they believe that such product is a
competitive one. W h e n the cost system reports product cost accurately,
management should be able to explain the pattern of product
profitability. However, for example, a year later it is found that the
product had been over charged so that the competitor's price for the
similar product is lower than the company's price. This means
management misjudged the market and product profitability. This is
another sign of the obsolescence of the company's system.
3. hard to make products show high profits. This a test whether cost
system provides accurate product cost information or not. A product
that is more difficult to make, or needs more inspection, or requires
more rework than other products, must have a higher cost than others.
Normally, such a product either should be selling at a premium or will

have low margins. If this product produces high profits this is a sign
that the cost system fails to report its true cost.
4. departments use their own cost systems. Another sign of the obsolete
system is when functional managers lose faith in the company cost
system then they create their o w n system to calculate costs. For
example, "the engineers tracked costs they considered to be product
related but that official system treated as period expenses" (1989c, 79).
5. accounting department spends much time on special projects. Sometimes
more accurate information is required for a special decision. Usually
accounting department set up a special team to study such special
project. The company's system should provide managers the required
information. If the cost system fails to provide the manager's needs,
routine studies that often take a long time m a y be required. This
situation is a signal that the company's cost system is obsolete.
6. company has a high margin niche to itself. Competition is a reasonable
condition in normal business. If there is no competition in normal
business situation, it is possible the cost system reporting "fictitious
margin". Then, it is a sign of obsolescence of the system.
7. competitor'sprice are unrealistically low. Low-volume products are
inherently more expensive than high-volume products, and "most cost
systems fail to accurately account for this difference" (1989c, 78). In
fact, low-volume products are usually undercosted and high-volume
products are overcosted. If the competitor's price of similar highvolume product is lower than the company's price, it is possible that the
company's cost system averages the product costs among high and low
volume products. This is another signal ofthe obsolete system.
8. customers do not complain about price increases. Usually when prices
increase, customers react negatively. W h e n customers and market are
not influenced by the company's price increase, the cost system m a y
report inaccurate product costs.
9. the results of bids are hard to explain. In normal condition, company
should be able to estimate the competitiveness of their bids. They
sometimes use the outcomes of their bids to determine whether their
cost system is working well or not. However, when company is unable
to do so because of the information of the cost system, it is another sign
that the cost system fails to provide an accurate information.
10.vendor bids are lower than expected. Usually companies should be able
to compare their product cost with the vendor's bid. W h e n they find that
the bid's price "varies widely from the cost of making the product, the
cost system m a y be at fault" (1989c, 79).
11. reported costs change because of new financial accounting regulation.
" A system that aims to meetfinancialreporting requirements probably
distorts costs" (1989c, 79). A cost system must be aimed to provide
accurate cost information. W h e n the system changes because of the
financial regulation changes while most of the cost elements are
constant, it is a sign that the company's system is obsolete.
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W h e n a company meets one of these signals, it is likely that the company
needs a new system. Similarly, Johnson and Kaplan (1991, 27) stated that the
contemporary trend in global, competition and revolution in organisation and
technology made the management accounting system in most of today's
organisations obsolete. Then, many organisations try to develop and experiment
with the new approach in order to measure and control costs.
Cooper and Kaplan (1988) investigated more than 20 companies, and
clarified how conventional cost accounting distorts product costs on those
companies. They realised that the first problems arose from the use of direct
labour hours in the second allocation stage to assign costs from cost centres to
products. Direct labour hours were used as an allocation base, even though the
production process was highly automated. In such conditions, direct labour is
more engaged in setting-up machinery and supervisory functions rather than
directly working on processing products. This means that direct labour no longer
represents "a reasonable surrogate for resource demands by product." (Cooper

and Kaplan, 1988a, 22). Hence, allocation of costs done in this situation results in
distorted cost information. They suggested that allocation of costs from cost
centres to products should be achieved using bases that reflect cost drivers. Non
volume-related overhead allocation bases are required, because many overheads
are driven by the production complexity instead of production volume.
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Need for N e w Systems
Johnson and Kaplan (1991) wrote one of the most influential recent books
in management accounting, Relevance Lost: The Rise and Fall of Management
Accounting. In this book, they noted that management accounting information
resulting from current management accounting practices is "too distorted to be
relevant for managers' planning and control's decision." (Johnson and Kaplan,
1991, 1). They stated that conventional cost accounting and management control
systems that are used today can their origin trace back to the integration of
scientific management principles and manufacturing technology by American
manufacturers during the late 1800s and early 1990s. The scientific management,
introduced by Frederick Taylor, was aimed "to improve the efficiency and
utilization of labor and materials" (Johnson and Kaplan, 1991, 10). Labour and
materials are combined with an allocation of overhead costs become a finished
product cost that could be used for pricing decisions.
Rapidly increasing technological change, increasing global competition,
and expanding information processing make current management accounting
unlikely to provide useful and timely information for management purposes. They
pointed out that the inadequacy of current systems arises from a lag in replacing
pre World War II cost accounting systems, designed for financial reporting and
tax purposes, with modern information and accounting systems. The authors also
emphasise how important accurate product costs are to management decisions such
as pricing decisions, decisions to drop unprofitable products, etc. Tracing the
history of cost accounting, they conclude that the 19th century costing was
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concerned with ascertaining units costs as accurately as possible, but "...the
dominance of financial accounting procedures, , has inhibited the dynamic
adjustment of management accounting systems to the realities of the contemporary
environments" (Johnson and Kaplan, 1991, 260). The realities, such as expansion
of information technology, global competition, and innovation in organisation and
operations technology, have contributed to "the new demands and new
opportunities for corporate management accounting systems." To overcome the
inadequacies of conventional costing methods, they urge accountants to trace
overhead to cost units as accurately as possible. Kaplan and Cooper have
developed a new approach, Activity-Based Costing (ABC) system, as an
alternative approach.
The need for a system other than conventional cost systems has also been
pointed out by Kaplan (1988) in Relevance Regained: An Interview with Prof.
Robert S. Kaplan. He noted that conventional systems fail to provide information
for strategic decisions. Conventional systems work well for the financial
accounting function but not for managerial purposes (Kaplan, 1988, 38). Such
systems can send out "bad signals" on product costs. A particularly serious
problem is caused by allocation of overhead. When overhead was a relatively
small portion of total cost, the allocation of overhead costs did not raise many
problems. However, when overhead costs got bigger and bigger as a result of
automation, the accuracy of overhead allocation by conventional cost systems is
questionable.
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Cooper in his series of articles (1988, 54) believes that an A B C system will
eliminate or at least reduce the cost information distortions caused by product
diversity (such as volume, size, material, and set-up diversity). He explicitly
stated that

When the quantity of volume-related input that a product consumes
does not vary in direct proportion to the quantity of volumeunrelated input consumed, volume-based cost systems will report
distorted product costs.
One of many conditions that makes the conventional system distort the resulting
information is product diversity. Cooper stated "...if the product mix produced in
a facility is diverse, an activity-based cost system reports more accurate product
cost than a traditional cost system" (1989b, 34). An ABC system as an alternative
system aims to improve the accuracy of reported product cost by focusing on the
activity, and identifying, reducing or eliminating non value added activities.
However, the idea, even the term activity costing is not a new term. It has
been introduced over two decades ago by Staubus. In his book _icfwry Costing
and Input-Output Accounting, Staubus (1971, 11) pointed out that "activity
accounting" is essential to cost control. He cited Vater's statement (1954) that
"Cost must be related to things being done, and this is largely a matter of setting
costs against decisions." Staubus noted that every activity must have an intended
output and objective as well as input to accomplish those objectives, inputs are
measured at their costs, while outputs must be measured in monetary units.
Finally, Staubus (1971, 17) summarised the general objective of activity
accounting is "to gather quantitative economic information about activities for use
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in making decisions." This shows that the idea of activity costing is not a totally
new concept. What is new, perhaps, is the increase of interest of practitioners in
more precise cost accounting. Dale (1991, 25) stated that A B C is not a new
accounting method, but "a n e w w a y of thinking about costs and performance
management within an organisation." Nevertheless, changed environments and
their consequences have triggered Kaplan and Cooper to develop the A B C system
to overcome management accounting problems that cannot be solved by
conventional cost systems.

The Concept of Activity-Based Costing
Definition and Assumptions of the A B C System
Horngren and Foster (1991, 150) define activity-based costing as: "a
system that focuses on activities as the fundamental cost objects and uses the costs
of these activities as building blocks for compiling the costs of other cost objects".
R o m a n o (1989a, 65) defines an A B C system as: "a collection of financial and
operational performance information dealing with significant activities of the
business." Both definitions indicate that an A B C system is an information system
that manages and processes data on a company's activities, and focuses
management's attention on both the cost drivers and products.
The theory behind an A B C system is different from the conventional ones.
A n A B C system has two underlying assumptions: "activity causes costs", and
"that products (and customers) create the demands for activities." (Cooper and
Kaplan, 1991, 269). Thefirstassumption brings a view that all supporting
resources or departments are capable of performing activities to support
production processes. Hence, every overhead cost occurring in every supporting
resource is assigned to activities performed by such a resource. This cost is called
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activity cost. The second assumption is that allocation of activity costs is
dependent on the number of activities needed by products or services. The
numbers of activities are positively correlated to the complexity of a company's
operation; this means that the more complex the operations, the more activities it
is likely to have.
Unlike the "factory gate" product costs of conventional cost systems that
contains direct materials, direct labours and overheads, an ABC system recognises
that much more overhead costs occur beyond the "factory gate" costs. Every cost
resulting from all of the company's activities performed to support the production
processes should be considered as product costs. Total product cost is the sum of
all costs incurred in the three cost areas: "upstream cost area, manufacturing cost
area, and downstream cost area." This category includes research and
development, product design, engineering, sales, marketing, distribution, and
warehousing costs. Such costs have been ignored in the conventional cost system.
The figure below shows the element of total product cost should be included
according to the ABC system idea.
The figure shows that the ABC system provides insights into the linkage
between different cost areas, and manages all costs incurred in those areas. Not
only does the ABC system facilitate costs in the manufacturing area, but it also
facilitates costs before and after a product is manufactured. Thus, an ABC system
can be useful in controlling and planning costs in all areas in the company. There
are four important elements of the ABC system: resource, activity, cost driver,
and object. Resources are defined as economic elements that can be used in
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performing activities, while activity is any transaction or unit of work performed
in the organisations.

FIGURE 1

ELEMENTS OF TOTAL PRODUCT COST
Total Product Cost
1
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Upstream Cost Area
Research and Product
Development Design

Manufacturing
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Marketing Distribution Customer
Service

4

•

Strategic Decision
Source: Ruhl, 1994, 34

A cost driver is a factor that causes a change in the performance of an
activity; this factor determines the effort and work load required by the activity.
A n activity m a y need multiple cost drivers. A cost object is the reason for
performing an activity; it m a y be a product or customer. A n A B C system
identifies every activity performed and traces cost to these activities, then uses
various cost drivers to trace the activity cost to products or customers.

T w o Stage Allocation of the A B C System
Similar to conventional cost systems, an A B C system has a two-stage
allocation process. These allocation stages consist offivesteps of "design choice
of A B C system" as described by Robin Cooper. The first stage is allocation of
costs to activities. Resources such as direct labour, supervision, and machine
setups are assigned to activities ofthe production processes. Such activities are
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considered as cost pools or cost centres or in proper terms, activity centres, and
the accumulated costs in these activity centres are called activity costs. In the
second stage, activity costs are allocated to products from the activity centres
using a measure of the quantity of resource consumed by the product.
The "Five Design Choices" of an ABC system can be described as: (1)

aggregating actions into activities, (2) reporting the cost of activities, (3) select
the first-stage allocation bases, (4) identifying the activity centres, and (5)
selecting second-stage cost drivers (Cooper, 1989d, 39-41).
According to Innes and Mitchell (1993, 7), the design and operations of
ABC two-stage allocation is therefore dependent upon three key factors: "the
choice of cost pools; the selection of means for distributing overhead cost to the
cost pools; and the choice of cost driver for each cost pool."
While conventional cost systems usually use a small number of second
stage allocation bases, an ABC system uses many second stage allocation bases.
These bases are used to trace inputs whose consumption either varies directly or
does not vary with the number of items produced (Cooper, 1988, 41). These

second stage allocation bases are usually called cost drivers that will determine the
number of activities required by each product. Figure 2 shows an ABC two-stage
allocation and five steps of design choice of an ABC system.

Multiple Cost Drivers
Cost drivers reflect the demand on activities by products. Cost drivers
measures the frequency of performing activities. An ABC system uses many types
of cost drivers. While conventional cost systems use cost drivers (or allocation
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bases) that are proportional to the number of products unit produced, an A B C
system uses not only "unit level cost drivers" but also "non-unit level cost
drivers". Non-unit level cost drivers include number of machine setups, number
of engineering change orders, etc. In addition, while some costs can be classified
as unit level costs, other costs occur at other levels of activity. Raiborn et.al
(1993, 134) classified levels of costs as unit level, batch level, product/process
level, and organisational or facility costs. Unit level costs are caused by the
production of a single unit of product or delivery a single unit of service. Batch
level costs are caused by a group or batch of product made or processed at a single

time. In the next level, there is cost that is caused by the production or acquisiti
of different product called product or process level. Costs incurred to support the
ongoing facility operations are called organisational level costs. Table 4 shows
level of costs.
These additional types of cost drivers enable an ABC system to report more
accurate product costs than conventional cost systems, because an ABC system
more accurately measures the resources consumed by the products.
The number of cost drivers required depends on many factors, such as:
1.
2.
3.
4.

Desired accuracy of unit cost information.
Degree of product diversity,
Relevant cost of different activities,
Degree of volume diversity (Cooper, 1989b, 35).

How an ABC System Reduces Costs
The first attribute embodied in an ABC system is its capability to reduce
product costs. Reduction of cost i

FIGURE 2
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improvement program. There are four ways that can be used to reduce costs:
activity reduction, activity elimination, activity selection and activity sharing
(Turney, 1991b). Table 5 shows an example of allocation bases used by the
traditional and the A B C system and table 6 shows an example of each of these
ways of reducing cost.

TABLE 4
LEVEL OF COSTS
Classification Levels
Unit Level Costs

Batch Level Costs

Product/Process
Level Costs

Organizational or
Facility Costs

Types of Costs
Direct Materials
Direct Labor
Some machine costs, if
traceable
Purchase orders
Setup
Inspection
Movement
Scrap, if related to the
batch
Engineering change
orders
Equipment maintenance
Product development
Scrap, if related to
product design
Building depreciation
Plant or division
manager's salary
Organizational
advertising

Necessity of Cost
Once for each unit
produced

Once for each batch
produced

Support a product
type or a process

Support the overall
production or
services process

Source: Raiborn, C A , et al (1991, 134)

TABLE 5
OVERHEAD ALLOCATION BASES FOR TRADITIONAL AND ABC
SYSTEM
Indirect Cost
Production Control
Inspection
Warehousing

Traditional
Labour Hours
Labour Hours
Labour Hours

Purchasing
Receiving
Order Entry
Production Setups

Labour
Labour
Labour
Labour

Source: Turney, Peter B.B., 1992(a), 35

Hours
Hours
Hours
Hours

ABC
Parts Planned
Inspections
Stores Receipts and
Issues
Purchase Orders
Docks Receipt
Customer Orders
Production Changeover
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TABLE 6
EXAMPLES OF COST REDUCTION OPPORTUNITIES
VIA C O N T I N U O U S I M P R O V E M E N T
Ways of Achieving Process Design Product Design
Cost Reduction
Activity Reduction
Reducing setup time
Activity Elimination
Eliminating material handling
activities
Activity Selection
Choosing an insertion process
Activity sharing
Using common components
Source: Turney, Peter B.B. 1991, 30

The setup machine cost, for instance, can be reduced by decreasing the

taken to set up the machine. This can be achieved by improving trainin

tools and gauges in a convenient place, eliminating anything that hind

made smoothly. By doing so it is possible to reduce time required to s
cent (Hall et.al., 1991, 121). The ABC system traces the reduction of

directly to products that gain benefits from such reduction in time. C

example, is traced to products that use cost drivers such as the numbe

setup hours, so that low-volume products that consume an unequal share

time per unit of product will receive their fair share of cost. This s

system reports accurately that cost per unit of low-volume products go

significantly with the reduction of setup time. Table 7 shows a compar
conventional and the ABC system reduces costs.
However, the implementation of an ABC system will not automatically
reduce cost of production. Cost reduction effort is dependent on "the

company to become more efficient in terms of the activities that cause
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incurred

" (Christensen and Sharp, 1993, 41). A n understanding of what

causes costs, and knowledge of how costs would behave with regard to the driver
selected is important. They will affect the ability of the company in its cost
reduction effort.

TABLE 7
EXAMPLES OF MESSAGES COMMUNICATED BY CONVENTIONAL AND
ACTIVITY-BASED COSTING
Examples of Ways of Conventional Costing Activity-Based
Achieving
Costing
Cost Reduction
Reducing setup
Ignore or reduce direct
Reduce setup time to achieve
time
labor
low cost diversity
Eliminating material
Ignore or reduce direct labour Eliminate activities to reduce
handling activities
the cost of material handling
Pick lowest cost alternative
Choosing an
Pick alternative with
insertion process
lowest unit level activities
Using c o m m o n
Using c o m m o n components
Use common components
components
yields no cost savings, using
wherever possible
non-common component
creates no cost penalty
Source: Turney, Peter B.B. 1991, 31

Benefits of the ABC system
The most important benefits required by management from an ABC system
are either its ability to provide useful, and accurate information for management
decision making purposes, or its ability, as an alternative approach, to solve
traditional cost system problems. Implementation of an ABC system is expected to
produce information superior to the traditional ones. Global competitiveness

situation has forced companies to improve their information and leave the distorted
information behind as a past experience.
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A n A B C system is primarily a tool for strategic and operating changes.
Heavy reliance on an ABC system by itself will gain nothing. It must lead to
management action. The resulting information of an ABC system focuses
manager's attention on the underlying causes of cost based on the premise that
"people cannot manage costs, they can only manage activities that cause costs"
(Johnson and Kaplan, 1991, 51). The use of ABC information is mostly for
pricing, investment decisions, make or buy analysis, and analytical cost studies.
To improve the company's competitiveness, management may implement the ABC

system as part of its integrated cost system, otherwise, they will continue to use
traditional cost information for decision making.

Conclusion
1. An ABC system is a system that is concerned with understanding the cost of
activities and their relationship to products. It is assumed that activities cause
cost, and products consume activities.
2. A B C uses multiple cost drivers to assign overhead costs to activities then to
products.
3. A B C provides meaningful, useful, accurate information required by
management for decision making.
Empirical Research
Many companies have already implemented an ABC system since the
concept emerged. The type of companies ranges from manufacturing, financial,
and hospital to other service companies. The following paragraphs are a brief
description of the implementation of an ABC system.
A study by Bhimani and Pigott (1992) explores the implementation of the
ABC system in a British pharmaceutical company. They found that implementation
of an ABC system has behavioural and organisational consequences. Bromwhich
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and Bhimani recognised that in implementing an A B C system "...it has been
acknowledged that behavioural, organizational and social factors are likely
implicated in replacing conventional costing systems with more complex and
innovative accounting techniques" (1989). The result of their research indicates
there was disagreement between departments in the company. While the
accounting function and the factory managers obtain benefits of an ABC system,
the Sales department tends to resist the ABC system. The main reason is the ABC
system cost revisions. Product costs were revised upwards by the ABC system,

then these costs reduce the profit margin. Furthermore, it impacts on "their abilit
to achieve their budget estimates" (Bhimani and Pigott, 1992, 129). Consequently,
the sales of certain products that have already been justified as a profitable by
traditional systems, have been reported unprofitable by an ABC system.
Lawson (1994) reported implementation of an ABC system in hospital and
health care organisations. The pilot study was in a hospital especially in the
costing of bone marrow transplants section. Under traditional costing, no
distinction was made between patients consuming each of two services.
Consequendy, the administrative cost per patient varied only five per cent across
all regions. The study reveals a massive misallocation of administrative costs. For
instance, the difference in administrative costs in one product line between the
highest and lowest regions was approximately 30 per cent. A cost per patient in
the highest region was almost 30 times the cost per patient of the lowest region.
Having implemented an ABC system, the organisation has been able to determine
more accurately the cost of the service they provide. The system also easily
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determines costs by group of patients, or by type of payment plan. This
information has been found to be a valuable tool in negotiating with third-party
payers. In one negotiation, for example, "the payers conceded that the hospital's
ABC information was superior to its own data, and it accepted the hospital's data
as a basis from which to conduct negotiation." (Lawson, 1994, 34).
A joint research between the Institute of Management Accountants, KPMG
Peat Marwick, Lawrence Maisel, and Robert Kaplan and Robin Cooper has been
carried out based on studies of companies that have implemented the ABC system.
Eight companies have been used as research sites; they consist of five
manufacturing companies, a financial services company, the finance department of
large company, and a distribution company. All the sites used a PC-based software
package that had been developed specifically for ABC cost analysis. No

modification to existing financial system was required, and companies continued t
run all theirs existing systems in parallel with their new ABC models. The
important thing for these implementations is that the ABC system "was treated as
a management information system, not as part ofthe accounting system" (Cooper,
et al, 1992, 7). The principal findings ofthe study are:
1. Activity-based cost management is more than a system. It is a
management process. Managers at each company understood that
the A B C information enabled them to manage activities and
processes by providing a cross-functional, integrated view ofthe
firm.
2. A B C management benefits both strategic and operational
decisions. Companies were using the information to make major
decisions on product lines, market segments, and customer
relationships, as well as to stimulate process improvements and
activity management.
3. A n A B C model can supplement and coexist with traditional
financial systems. Companies continued to operate their existing
financial system while developing and interpreting A B C models.
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4. A B C system information, by itself, does not invoke actions and
decisions leading to improved profits and operating performance.
Management must institute a conscious process of organizational
change and implementation if the organization is to receive
benefits from the improved insights resulting from an A B C
analysis. (1992, 1-2).

In addition, the implementing companies found that:

" the most quickly derived benefit from the ABC analysis was the
restructuring and mapping ofthe organization's expenses from
functional categories and departments into the activities and
business processes performed by organization's resources. (Cooper,
1992, 3)."

In conclusion, the study of eight companies indicates that organisations
gain benefits from the use of an ABC system. It was revealed that a successful
activity-based cost management requires strong skills from both "management

skills for the analytical process and, ....strong skills in managing organizationa
change processes if decisions and actions are to be taken." (Cooper, 1992, 325).

The Pros and the Cons
Even though the idea of the ABC system has been written about for two
decades (Staubus, 1971), the ABC system received wide attention particularly
through series of articles written by Kaplan and Cooper in the mid 1980s. Since
then, the ABC system 'goes public'; its popularity dramatically increased. Many
discussions, and seminars have been performed, and many articles and textbooks
written. Some of them oppose the ABC system, but many support the new system.
The following paragraph is discussion the Pros and the Cons of the ABC system.
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Having been publicly understood that an A B C system is based on two
fundamental assumptions: "activity causes cost" and "products or (customers)
create the demand of activities." Piper and Walley (1990, 1991) argued these
assumptions are philosophically unconvincing. They provide a simple example that
"a reduction in production volume may not result in reduction of costs in many
indirect production areas, yet there may be a reduction in activity" (1990, 37).
This example shows that activity does not have a clear causal relationship with
cost. Moreover, the causality of cost may be decisions or passage of times instead
of activity. They stated that understanding the cause of cost may be useful in
different contexts, but it will be very dangerous to believe that just one cause of
cost is correct or true. They argued the proposition that "decisions cause cost is
superior to the argument that activity causes cost, as decisions precede activity."
(1990, 37). In conclusion, although they agree that the analysis of activity is
important, they cannot agree that activity can be attributed to cost (Piper and
Walley, 1991,42).
Piper and Walley also stated that the ABC system perhaps produce better
information for decision making than the traditional system, but they are still do
not believe that the ABC system is better than traditional costing system (1990,
42) due to the unconvincing basis of ABC's underlying philosophy and the lack of
empirical justification (1991, 54). The fact that some companies are implementing
the ABC system does not prove that they will achieve superior profits.
Considering the benefits of an ABC system, Bromwich (1989, 4) states an ABC
system may encounter problems, however, "is not yet supported by sufficient

evidence of improved profitability." Moreover, he strongly comments that "the

result of using this approach tends to be kept confidential - if it's successful tho
using it don't want their competitors to know and if it's not, they don't want
anyone to know!" (Bromwich, 1989, 4).

Others say there is nothing new in activity-based costing. It is simply
another method of spreading or reporting costs. It is just modification of overhead
allocation method. Shank asked a question: "Are the "new ideas" fomenting today
in management accounting really "new wine," or merely " old wine" recycled in
"new bottles?" (Shank, 1989, 48)
Finally, Johnson (1992) criticises the situation when people heavily depend
upon activity-based costing to overcome their problems. He described such a
situation as caused by "overselling the concept". As one of those who put
activity-based concept in motion, Johnson feels people have gone too far with the
ABC system. He also think that the recent cost management literature, "often
written by people who are selling some activity-based product-such as consulting
services, seminars, or software", contains many erroneous "histories" of activitybased concept (Johnson, 1992, 26). He asks people to understand the scopes and
limitations of such a concept by knowing its origin and history.

CHAPTER III
RESEARCH M E T H O D O L O G Y

Introduction
Research is a systematic activity to establish facts, or collect information
on a particular subject. Many different labels have been associated to the term of
research such as "academic", "scientific", "fundamental", "pure", and "applied"
research. Whatever the label is, it does not change the most significant aspect of
research, specifically that doing research is about discovery.
Research is often followed by disagreement and criticism since there are
many philosophical points of views and fundamental assumptions upon which
research is based. The different points of view and assumptions create a different
perspective or approach to field research. Much has been written regarding the
philosophical disputes in the matter of how truth should be uncovered within the
natural sciences as well as in the social sciences. Then, many "isms" have been
introduced as consequences of these philosophical disputes. These "isms" are:
Empiricism, Rationalism, Realism, Idealism, Relativism, Methodological
Rationalism, Positivism, Instrumentalism, and so forth.
This chapter is neither intended to discuss those "isms" nor the disputes.
The discussion will be focused on one research methodology, namely the
qualitative research method. Using quantitative research methods, researchers will
explore any statistical analysis, techniques of randomised experiment, many types

of tests and so forth. In contrast, qualitative research methods mclude
ethnography, case study(ies), and participant observation. Again, the debate
between the quantitative and qualitative method is beyond the focus of this
chapter. However, it is necessary to note the differences between them in order to
get more understanding about qualitative research methods. By understanding the
qualitative methods and combining them with the situation in the research site, the
researcher justifies the use of case study research in this project.

The Quantitative and Qualitative Research Methods
There has been long disagreement among researchers over the
appropriateness of many research methods used for conducting research. The use
of either quantitative or qualitative research methods is one of many examples.
These types of research method can be differentiated easily by the "tools" used in
conducting research. Quantitative methods usually involve the use of laboratory
experiments, quasi-experiments, sample surveys, any statistical tests and analysis.
Qualitative methods, on the other hand, are recognised by the use of case study
(ies), ethnography, in-depth interviews, etc. However, the distinctions between the
two types of research methods were not merely in term of the "tools" used, but
also in terms of paradigms the research methods rely on.
The proponents of quantitative methods describe the experiment, for
example, as "the only way of establishing a cumulative tradition in which
improvements can be introduced without the danger of faddish discard of old
wisdom in favor of inferior novelties" (Campbell and Stanely, 1966, 2). In a
strong statement Riecken et al (1974, 6) claim that "Experiments not only lead to
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clearer causal inferences, but the very process of experimental design helps to
clarify the nature of the social problem being studied." Moreover, they argued
(1974, 12) that:

"When conditions are not problematic or when the creativity and
ingenuity ofthe research designer can resolve difficult problems,
then experimentation is the method of choice for obtaining reliable
and valid information upon which to plan social programs
(emphasis in the original)."

The term "experiment" and "experimentation" in these statements obviously
referred to the quantitative research method. These statements indicate that the
proponents of quantitative methods never consider other types of science (whether

physical or social sciences) in conducting research. It is well known that the social
sciences have borrowed research methods from the physical sciences, and have
been dominated for a long time by such methods. Many social science researchers
recognised that quantitative methods no longer satisfy them, and they sought more
appropriate alternative research methods.
Qualitative research method, as alternative methods, became increasingly
accepted as important modes of inquiry for the social sciences. The proponents of
this method such as Weiss and Rein (1972, 243) claim that several alternative
research strategies deriving from the qualitative tradition are "in general to be
superior to experimental design as a methodology for evaluating broad-aim
programs." Parlett and Hamilton (1976, 141) added a strong argument:

Characteristically, conventional approaches have followed the
experimental and psychometric traditions dorninant in educational
research. Their aim (unfulfilled) of achieving fully "objective
methods" has led to studies that are artificial and restricted in
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scope. W e argue that such evaluations are inadequate for elucidating
the complex problem areas they confront and, as a result, provide
little effective input to the decision making process.

It has been mentioned that the disagreement between the two sides was not
merely disagreement in terms of advantages and disadvantages of the quantitative
and qualitative methods, but more in terms of different paradigms the research
methods rely upon. The term paradigm was used by Kuhn to describe "thought of
as the culture that defines the areas of research, the methods of inquiry, and the
standards of what constitutes the research process" (1962, 47). As a set of
interrelated assumptions of the social world, a paradigm provides a philosophical
and conceptual framework for the study of that world. Considering this
description, Patton (1978, 203) defined a paradigm as:

a world view, a general perspective, a way of breaking down the
complexity of the real world. A s such, paradigms are deeply
embedded in the socialization of adherents and practitioners;
paradigms tell them what is important, legitimate, and reasonable.
Paradigms are also normative,tellingthe practitioner what to do
without the necessity of long existential or epistemological
consideration.

Since a paradigm is a base of thought, it is not surprising that the disagreement
between the two types of research methods is becoming more and more intense.
Instead of thinking to bridge the differences between the two, people are likely to
widened the gap of these research methods.
Reichardt and Cook (1983) try to describe the contrast between the
qualitative and quantitative paradigms in a table based on the works of Rist
(1977), Patton (1978), and Guba (1978). Actually, these authors differently
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distinguish between quantitative and qualitative paradigms. While Rist provides
three attributes and Patton offers seven, Guba distinguish fourteen attributes.
Reichardt and Cook (1983, 10) extract their works as follows:

TABLE 8
ATTRIBUTES OF T H E QUALITATIVE A N D QUANTITATIVE PARADIGMS
Qualitative Paradigm
Advocates the use of qualitative
methods.

Quantitative Paradigm
Advocates the use of quantitative
methods.

Phenomenologism and verstehen;
'concerned with understanding human
behavior from actor's o w n frame of
reference.' (Bogdanand Taylor, 1975,
2).

Logical-positivism: 'seeks the facts or
causes of social phenomena with little
regard for the subjective states of
individuals.' (Bogdan and Taylor, 1975,
2).

Naturalistic and uncontrolled
observation.

Obtrusive and controlled measurement.

Subjective

Objective

Close to the data; the "insider"
perspective.

Removed from the data; the "outsider"
perspective.

Grounded, discovery-oriented,
exploratory, expansionist, descriptive,
and inductive.

Ungrounded, verification-oriented,
confirmatory, reductionist, inferential,
and hypothetico-deductive.

Process-oriented

Outcome-oriented

Valid; "real," "rich," and "deep" data.

Reliable; "hard," and replicable data.

Ungeneralizable; single case studies. Generalizable; multiple case studies.
Holistic

Particularistic

Assumes a dynamic reality.

Assumes a stable reality.

Source: Reichardt and Cook (1983, 10)

In addition, quantitative methods have been developed for the task of verifying or
confirming theory, while qualitative methods are more likely used for the task of
discovering or generating theories.
Looking at the previous table it seems that both methods are extremely
different in every aspect. Moreover, it appears that the paradigm must be reflected
in research methods, and vice versa; research methods must have a philosophical
view of its paradigm. In other words, a paradigm must have linkage to a particular
research method. However, study by many authors such as Glaser and Strauss
(1967), Scriven (1972), Bogdan and Taylor (1975), and Nisbett and Wilson (1977)
indicate that a paradigm is not inherently linked to a set of methods. Then, a
separation as shown in the previous table is not necessarily appropriate.
Glaser and Strauss (1967), for instance, try to see whether quantitative
methods are ungrounded, confirmatory, and deductive, while qualitative methods
are always grounded, exploratory, and inductive. They argued that:
"There is no fundamental clash between the purposes and capacities
of qualitative and quantitative methods or data
W e believe
that each form of data is useful for both verification and generation
of theory, whatever the primacy of emphasis [emphasis in the
original] (1967, 17-18)."

Furthermore, they concluded that quantitative methods can be used in theory
generation, while qualitative methods are useful for theory confirmation. These
attributes differ from the attributes in Table 8.
In reality, the attribute of "subjectivity" ofthe qualitative paradigm and
"objectivity" ofthe quantitative methods are not dogmatic assumptions. The term
"subjective" can mean "relating to the mind of the thinking subject and not the
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nature of object being considered" (McLeod, 1991, 999). In other words,
subjective means influenced by human judgment. In fact, both qualitative and
quantitative methods are influenced by human judgments; thus, both are
subjective. A study by Bogdan and Taylor (1975) as cited by Reichardt and Cook,
indicates that the success rate of evaluation of a training program could be claimed
either 12% or 66%. The discrepancy is caused by the differences in "how one
(subjectively) chooses to use the objective indicators to define success." (1983,
13). Again, this fact obviously indicates that there is no reason to believe that
qualitative methods have a monopoly on subjectivity as well as quantitative
methods have on objectivity.
From the above citations, it seems that the attributes of a paradigm are not
intrinsically related to research methods either qualitative or quantitative.
Moreover, both methods can be linked to the attributes of either paradigm. Hence,
the choice of methods is not only predominandy a matter of paradigm but also
depends on the conditions at the research sites. Reichardt and Cook (1983, 16)
stated, "the choice of research method should also depend at least partly on the
demands ofthe research situation at hand." This research situation is considered
very important because research will be conducted under a certain circumstance
that may require modification in practice.
A case study is one of many qualitative research methods. It is often meant
as qualitative method despite quantitative research methods being used to explore
the use of case study research. Considering the preceding remarks, the research
attributes are not necessarily associated with a certain paradigm, but can be linked
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with either qualitative or quantitative paradigms. It might be difficult to determine
whether this case study research belongs to quantitative or qualitative research
method. The following paragraphs will discuss case study method that has been
chosen in conducting this research.

A Case Study Research
Case study is one of many methods of social science research. Despite the
case study being criticised as a weak method among social science methods, case
study research has being used extensively in recent years. However, there is no
clear definition of case study research. The available definitions do not clearly
explain the nature of case study research, instead just mentioning the topics in
which case study has been applied. In this case Yin (1989, 23) gave a "technical
definition" of case study research as:
Case study is an empirical inquiry that:
1. investigates a contemporary phenomenon within its real-life
context; when
2. the boundaries between phenomenon and context are not clearly
evident; and in which
3. multiple sources of evidence are used (emphasis in the original).
By this definition, Yin not only gives a guide to understanding but also
distinguishes case study from other qualitative research methods such as history,
experiment, ethnography, and participant-observation. For instance, the term "a
contemporary phenomenon" clearly differentiates case study with the history
method; since history deals with non-contemporary events.
Specifically, case study research is used when the research questions are
"how" or "why", when the researchers have little power to control events, and
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when the focus is a contemporary phenomenon (Yin, 1989, 20). It has been
mentioned in the previous chapters that this research is about an attempt to seek
the possibility or feasibility of implementing an 'Activity-Based Costing (ABC)
system' in an Indonesian company. An ABC system requires special conditions for
its implementation to gain its optimum benefits. Due to the significant difference
in the situation in the research site from the situation required by an ABC system,
a case study to see whether such differences affect the resulting gain may be
appropriate. A case study is used to see how this ABC concept will be applied in
the situations different from the usual context as well as how it deals with such
situations. It is also an attempt to see how managers perceive and react to the ABC
system.
Situations in the research site are influenced by many factors such as
government interest, business interest, culture, economy, and so forth. In this
case, the researcher has no power to control the complex situation in the research
site. Regarding the above situation combined with the criteria of case study
method, it appears that the use of case study in this research is justified. Even
though the result of case study may not be generalised, at least the use of case
study in this research can be expected to answer the research questions. In
addition, Yin (1981) justified the use of case study research, as cited by Kaplan
(1986, 444), that case study is relevant for studying knowledge utilisation because
it is characterised by:
1. a series of decisions that occur over a long period of time, with
no clear beginning or end points;
2. outcomes whose direct and indirect implications are too complex
for single factor theories;
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3. a large number of relevant participants; and situations that are
special in terms of (organisational) context, historical m o m e n t in
time, and other key elements.

Type of Case Study Research
Strauss and Glaser stated that there are two types of case study research.
First, is an "attempt to derive general conclusions from a limited number of
cases." The second type seeks "to arrive at specific conclusions on the basis of an
analysis of a single case study" [emphasis in the original] (1970: 182, 193).
Considering the above classification, this research is the second type.
In a different sense, Yin divides case study research into three categories:
explanatory, exploratory, and descriptive case studies (1989, 13). Regarding such
categories, there is a common belief that research strategies should be arranged
hierarchically. In this hierarchical point of view, experiments were appropriate for
explanatory, survey and history for descriptive, and case studies were appropriate
for exploratory. In contrast, Yin basically differentiates these types of case study
methods by looking at the type of research questions, the extent of control an
investigator has over actual behavioural events, and the degree of focus on
contemporary as opposed to historical events (1989, 16). In terms ofthe type of
research questions posed, the questions like "how" and "why" are likely to favour
the use of case studies, experiments, and histories. Moreover, the case study is
preferred in examining contemporary phenomena when researchers are unable to
control or manipulated the relevant behavioural events.
Actually, case study and history rely on the same techniques, such as
reports, primary and secondary documents. The differences between the two are:

case study deals with contemporary events, while history deals with past events.

Case studies explore direct observation and interviews, while history me

these techniques. By using experiments, researchers can easily and direc
manipulate the behavioural events with high precision. Focusing on, for

the relevant variables and controlling the irrelevant variables in the l
setting are often done by researchers. Even in the social science where

people is treated in the so called a social experiment, researchers stil

and easily control the behavioural events. Table 9 shows the relation be
relevant situations and the research strategies needed.

TABLE 9
RELEVANT SITUATIONS FOR DIFFERENT RESEARCH STRATEGIES
Strategy

Experiment
Survey

Form of Research
Question
how, why
who, what*, where,
how many,
how much

Requires Control
Over Behavioral
Events?
yes
no

Focuses on
Contemporary
Events
yes
yes

Archival analysis who, what*, where, no yes / no
(e.g., economic
how many,
study)
how much
History how, why no no
Case study
how, why

no

yes

* "What" questions, when asked as part of an exploratory study, pertain to allfivestrategies? (sic)
Source: Case Study Research (Yin, 1989, 17)

In addition, Ryan et al (1992) classified case study research into five

categories, these are: descriptive, illustrative, experimental, explorato
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explanatory case studies. This classification is based on the objective and purpose
ofthe research regardless ofthe research questions.
First, in the field of accounting, case study research is called descriptive
case study when it describes accounting techniques, accounting systems, or
accounting procedures used in practice. The objective of this type of research is to
describe accounting practice. Secondly, illustrative case studies provide a
clarification and an illustration of new and possibly innovative practices developed
by certain companies. The goal of this method is to provide details of "what has
been achieved in practice." (Ryan, 1992, 114). The third type of case studies
called experimental case studies, researchers try to develop new accounting
procedures and techniques which are expected to be useful and helpful for
accounting practitioners. In developing such procedures and techniques,
researchers rely on the "existing theoretical perspectives, using normative
reasoning." (1992, 115). Using the existing perspective, researchers try to indicate
what should be done in practice. However, researchers will sometimes find
difficulty in implementing the new techniques and evaluating the benefits due to
different situations in the field. Sometimes it will be difficult to implement the
recommendations ofthe researchers (1992, 115). Fourth, exploratory case study is
usually used to "explore the reasons for particular accounting practices." (1992,
115). Using this type of research, researchers investigate certain ideas or
accounting practices through simulation, experimentation, or pilot projects that can
be used as a basis for formulating more strong ideas in some further stage. The
objective of this research, furthermore, is to make generalisation of the accounting

practices. Finally, explanatory case study is used to explain certain issues, ideas,
or practices. Conducting this type of research, researchers have to use a certain
theory to explain and understand the issues being observed. By using such a
theory, researchers provide more convincing and justifying explanation for the
observed issues. The objective of this research is to generate theory.

The Criticism to Case Study Research
Hagg and Hedlund as cited by Gummesson (1991, 77), summarised the
criticism of case study research in term of a scientific method as follow:
1. Case study lacks statistical validity,
2. Case study can be used to generate hypotheses but not to test them,
3. Case study cannot make generalisations.

It is obvious that the critics are those who used quantitative paradigms as their
research basis. They even asserted, in the past decades, that "statistical studies
constitute the only true scientific approach" (Gummesson, 1991, 13).
One common criticisms addressed to the case study research is that these
methods provide very little basis for generalisation especially in a single case

study. It is unarguable that generalising the research result from single case study

is inappropriate. Indeed, it is difficult to conclude that a single company's result
represents a wider range of companies. The same type of company from a

different area might produce a different result. For some cases the validity of this
research might be reasonable, but not for others. However, a survey by Ferreira
and Merchant (1992, 8-10) shows that a single case study now is commonly used
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in the research. This survey was conducted on the Management Accounting and
Control field research literature. Seventy-nine studies from eleven accounting
research journals, two series of research monographs, and the collection of papers
presented at the three accounting field research colloquia from 1984 to 1992 have
been surveyed. The result shows that 34 of 79 studies published since 1984 use
single study either in one company, or in one division of the company.
Considering these facts, it appears that the use of single study is becoming widely
accepted.
In addition, in replying to the criticism addressed to case study, Yin (1989,
21) states that case study is "generalizable to theorical propositions, and not to
populations or universes." Then a case study "does not represent a 'sample' and
the investigator's goal is to expand and generalize theories (analytic
generalization) and not to enumerate frequencies (statistical generalizations)." In
other words, case study methods look more for theoretical generalisations than
attempt to generalise theory so that researchers can explain the observation that
have been made. Statistical generalisation, on the other hand, is more likely
concerned with statistical occurrences in the population which enables researchers
to make prediction of such occurrences instead of make explanation of the
observations.
Unlike phenomena in the physical sciences which are relatively constant,
phenomena in the social sciences are always changing as well as its environment.
Social systems are not natural phenomena; hence, it cannot be understood
independentiy of human beings. The critical factors of success in the 1980s, for

instance, could be significantly different from the critical factors of success in the
1950s. Research ofthe changing phenomena in today's competitive circumstances
requires continual updating. Researchers need continual observation and
description for long periods of time.
It has been pointed out in the previous chapter that this research is
conducted to answer questions or issues regarding the implementation of an ABC
system. This research is an attempt to discover whether the implementation of

ABC system will gain significant benefits in the circumstances different from those
conditions described as required by an ABC system. By applying such a system in
a different situation, the researcher may gain a "new" perspective ofthe system,
and contribute to knowledge as well as being useful for the company that is the
research site. However, the benefits of such a system itself cannot be seen
immediately. Thus, continued observation is required. With regard to the
implementation in most Indonesian companies special condition, the continual
observation offered by the case study seems suitable for that purpose.

Research Directions
The research will be conducted in one company as a research site. The
chosen company has many branches and subsidiaries located mostly in the capitals
of provinces in Indonesia. The chosen company has high diversity and variety of
products, so that only one unit or branch of the company has been chosen. In this
unit, called the Heavy Equipment Unit, an ABC system will be simulated or
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prototyped. The unit chosen has high direct labour, moderate overhead cost, low
diversity and variety of products, and computer technology has not been used
widely.

Steps in Conducting the Research
Many steps were taken in conducting this research. Starting with contacting
the company's authority in October 1992, the researcher persuaded the company's
authority by sending a proposal that introduced "what the ABC system is".
Permission was granted in January 1993 stating that the research could be started
at the end of February 1993. Site research was conducted from the middle of April
1993 to the end of June 1993. There were two main steps in this research: 1) the
introduction action; and 2) the design and implementation.
The introductory part of this research includes:
1. examining the company's objectives and the organisational structure,
2. reviewing the existing system applied in the company,
3. interviewing managers and staff, and
4. giving seminars to introduce the ABC system and the prototype system, etc.
The company's objectives and the company's organisational structure are
the first part to be examined. Review of the existing system is one of the most

important steps in this research. Included in this step is study of the cost structu
the budget, the production line, and product costing, etc. Interviews of managers
and staff ranges from directors in the headquarters to foreman in the unit. Finally,
seminar(s) to introduce ABC system were presented. All these actions were
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scheduled to finish in one and half months. The findings from this step were used
to design the prototype system in the next step.
Having finished the "introductory research action", the researcher
designed the so called "ABC system" to be prototyped in the unit. Designing the
prototyped system is a critical stage of implementation process. The system must
be designed properly in terms of not too simple and not too complex. If the system
is too simple, it will report inaccurate costs. However, a simple system will be
cheap to design, implement and maintain. On the other hand, if the system is too
complex, it will be too expensive to design, implement, and maintain. Apart from
this, a very complex system will usually burden users with unnecessary detail and
reduce understandability.
O'Guin (1991, 80-82) described three guidelines to design ABC system.
First, keep the system simple. The system must concentrates on the significant
costs, keeps the system understandable, and "focuses on relevance rather than
precision". The axiom is it is more important to be "approximately right than
precisely wrong." (1991, 80). Second, every company is different and the nature
of cost varies from one company to another. Thus, cost drivers used to assign cost
may be different in different companies. The designer understands that an ABC
system should be designed uniquely for one company based on that company's
needs and nature. Lastiy, in designing an ABC system it should be understood
what objectives will be achieved by management with the system. The designer
must know the intended decisions of management so that the system can be
designed to meet the specific management needs. These decisions will affect "the
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choice of cost drivers, the system's complexity, and whether it is configured as an
on-line system or not." (1991, 81). Packaged ABC computer softwares were not
used because the computer equipment on site was restricted in availability. In
addition, the equipment was generally not capable of supporting the extensive
ABC software.
The system design involves the following steps:
1. identifying and defining activities,
2. identifying cost drivers,
3. establishing a cost accumulation model
4. implementing a system in the chosen unit.
Identification of activities will be the most important step for two reasons. First,
the costs of resources consumed by each activity will be traced to products using
cost drivers. Second, the production process will involve a large number of
activities. In fact, a single activity can be broken down into numerous activities.
For example, setting up a machine may contain identification, selection and
delivery tool. These activities may be useful for activity management, but may be
not useful for more accurate cost calculation. A single activity or few activities
may be easier for cost gathering than many activities. However, too few activities
will result in high error levels. Many activities, conversely, may be more accurate
but too costly to collect and process cost data.
As mentioned in the previous chapter, cost drivers play a role to connect
cost and product. Thus cost drivers must have a close relationship with the activity
that causes costs. Identifying and measuring cost drivers are the most important
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part of this step. Cost drivers should be identified and selected for thefirstand
second stage allocation bases. First-stage cost drivers will assign cost to activity
centres, while second-stage cost drivers will be used to assign cost from activity
centers to products. If a company's activities consist of processing batches of units
instead of individual units, the cost drivers used must be batch cost drivers. The
number of cost drivers chosen depends on the intended use of the system, the
company's complexity, and the company's resource availability (O'Guin, 1991,
105).
The next step is establishing a cost accumulation model. Basically, the
Cooper's model with some modifications will be used in this research. The
modified model is required due to the different situation in the research site. First,
resource costs must be assigned to the identified activities using certain cost
drivers. The cost can be assigned to activities in three ways: direct charging,
estimation, and arbitrary allocation. Direct charging is used if the cost consumed
by activity can be measured directiy. For example, if energy for running a
machine is metered, the cost of energy can be charged directiy to the machine
operation. In cases where it is difficult to directly measure the consumption of
resource cost, estimation can be used to assign cost to activity. The head of unit or
division and supervisor are asked to estimate time spent by employees for every
identified activity. If the above cannot be done, arbitrary allocation can be used in
assigning cost to activities. However, the use of arbitrary allocation should be
minimised as much as possible. Using this arbitrary allocation will not
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differentiate with the use of conventional system, since they do not improve the
understanding of activities.
Second, activity costs must be assigned to products. The same ways of
assigning cost in the first-stage can be used in this second-stage: direct charging,
estimation, and arbitrary allocation. However, usually only direct material and
direct labour can be charge directly to products. Overhead cost must be allocated
through the identified cost drivers either using estimation or arbitrary allocation.
In this case the number of second-stage cost drivers used to link cost and products
will be very important.
Seminars were given to introduce the model that was prototyped. Input or
responses from company personnel were considered in developing the prototyped
model and were used to revise the model. All these steps were scheduled to be
finished in the second month in the field.
In implementing the prototyped model, a group of people were chosen as a
team responsible for the implementation. Due to the limitation of time,
prototyping the system would be for two products. In order not to disturb the
company's activities, the existing system ofthe company still runs as usual while
the prototyped system is implemented. There is no modification to the existing
system. All transactions will be recorded using the existing system of the
company. However, cost calculation were made twice using conventional system
and the prototyped ABC system. This prototyped system was ready to be
implemented at least one month before the field research finished. The production
cost resulting from the prototyped system were compared with the result of the
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existing system. The input data for the ABC system prototype was manually
entered from the existing company database.

CHAPTER IV
THE RESEARCH
Introduction
Discussion in this chapter is focused on the research site's description,
such as the organisational structure and the existing system. The research method
will be described, and finally simulation or prototyping process of an ABC system
will be explained.
This research was conducted in a company through case study research.
The field research was undertaken during April, May and June 1993 in PT
BARATA INDONESIA, Surabaya, Indonesia. PT. Barata Indonesia is one of the
ten Government-owned companies under "the Group of Strategic Industrial
Companies" supervised directly by the Minister of Research and Technology of
the Republic of Indonesia. As a Government-owned company Barata must reflect
the government missions, such as creating job opportunities and absorbing the
maximum labour in one side, and improving manufacturing technology in the
other side. Consequently, some of these missions are in conflict. Improving
manufacturing technology, managers sometime have to accept a consequence of
reduced labour; at the same time employing maximum labour is one government
policy. Therefore, Barata must work to achieve all these conflicting missions
together.
In addition, Barata has already applied some "high" technology in its
production processes, but it still has much labour. As consequences, Barata has
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high overhead and labour costs simultaneously. Such conditions are what the
researcher looked for; the conditions that are absolutely different from the
conditions required by an ABC system.

The Research Steps
The following steps have been taken during the field research. First,
contacting the company for authority to conduct the study was taken in October
1992. Permission to do the research was granted in January 1993 mentioning that
field research would be started at the end of February 1993. However, there was
some work to be finished before going into the field. The field research started in
the middle of April 1993. The first day in the field was meeting with the Financial
Director and staff of the accounting department. At this stage, the researcher
explained the purpose of the research and the desired goal. A brief explanation of
the ABC system, its emergence, benefits, and the possibility of implementing such
system in the company was presented. The next step was to review the

organisational structure. Understanding the organisational activities was a starting
point of this research.
The second target is understanding the company's objectives. Since the
company is owned by the Indonesian government, it is not surprising that the
company has to carry out the government's missions. The company has a social
objective as well as other objectives.
The third step was a study of the existing system. Included in this step is
study of cost structure, budget, production line, product costing, and information
system in the company. In this process, the researcher has reviewed the types of
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reports available in the company, the frequency of reporting, and people in charge
of preparing the report.
The fourth step was designing the prototype system. This step started with
identifying activities, followed by identifying cost drivers, and establishing a
model to be prototyped. The final step was applying the prototyped system in the
company.

The Company's Background
Historically, PT Barata Indonesia was established in 1971, under the name
of BARATA METALWORKS & ENGINEERING as a merger between the
following companies:
1. P.N. BARATA, formerly "NV. Machinefabriek BRAAT" established in 1901
by the Dutch Government providing maintenance services for the sugar plants
and manufacturing bridges and other steel construction.
2. P.N. S A B A N G M E R A U K E , formerly "Machinefabriek & Scheepswerf NV.
MOLENVLIET"
specialising in maintenance service for the other plantation
industry and production of coaster and lighters.
3. P.N. P E R R I D A , a Government-owned company established in 1962 providing
construction services for basic industry project.

Since a market polarisation occurred in the 1970s, Barata had to enter into
new avenues of activities, and now the markets of Barata include:
1.
2.
3.
4.
5.
6.
7.

Basic Metal Industry
Basic Chemical Industry
Mixed Industry
Agro Industry
Public Works
Mining and Energy, and
Transportation
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Simultaneously, the facilities for the production of heavy equipment and two
foundry units have been added.
Today PT Barata Indonesia has 14 branches and 3 subsidiaries with 13
factories employing about 3,500 employees. Their business activities include
manufacturing, engineering and industrial services.
Manufacturing section consists:
1. Industrial Machinery & Process Equipment,
2. Special Iron and Steel Casting,
3. Heavy Steel Structures,
4. Heavy Equipment.

Engineering and Industrial Services sections are:
1. Erection and Installation (mechanical & electrical),
2. Plant Maintenance.

The organisational structure is shown in figure 3.
As a centre of excellence, Barata Indonesia has selected business products
that could grow substantially with the growth of Indonesian industries. Such
growth is proving to be more successful this decade than in the 1980's. To face
this challenge it is unavoidable that Barata, as a member of the Strategic Industry
Group of Companies, has to develop a diverse base, i.e., engineering, agriculture,
mining, energy, transportation, and heavy equipment. Although Barata is
gradually penetrating the export market, its main production is for the domestic
market.
The brief description of industries within Barata will be explained in the
following paragraphs. In the field of Agro Industry, Barata has had extensive
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experience in the sugar, palm oil, and rubber fields. Particularly in thefieldof
sugar refinery Barata has experience of more than 80 years. The following
examples ofthe components for the sugar industry made by Barata are: cane

cutters, cane carriers, mill stations, juice heater, centrifuges, and decrystallisers.
In the early 1960's, Barata has become involved in the Energy Industry
with the installation of industrial boilers, in a joint venture with the Western
Electric Company, USA, Barata built the first steam power plants in Surabaya,
Semarang and Jakarta. In this field of industry, Barata is capable in building or
installing steam boilers, water treatment units, steam turbines, piping for oil,
steam and water, etc.
Barata also has the ability to fabricate irrigation networks and flood control
facilities. The Barata's ability to fabricate watergates, from the simple to the most
complex one, has been recognised nationally and internationally. Since it had
experience in the engineering, manufacturing and construction industries, Barata
entered the basic chemical and mining industries. These types of industries
demand a high-level of technology. Barata is able to produce the required
components of these types of industries such as grinding balls, grid frames,
hammer mills, etc. Barata is also proficient to install control rooms for cement
plants, cement kiln, wire rod mills, and control panels.
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Barata takes part in the development of the transportation industries. In the
land transportation facilities, Barata is competent to design and construct roads,
bridges, steel bridges for railways, bogies, and automatic couplers. In the sea
transportation facilities, Barata manufactured ship anchors up to 1.5 ton weight in
accordance with the Japanese Industrial Standards, and produced twenty-foot
containers based on the ISO Germanisher Lloyd's Standards. Barata is capable of
producing 2.000 containers a month. Barata's contributions to the air
transportation industries were the construction of a sub-sonic wind tunnel for the
National Aeronautics and Space Agency in Curug, West Java, and the construction
of a hangar of the Nusantara Aircraft Factory (IPTN) in Bandung.
In the oil and gas industry, Barata is able to produce and install gas
compressor station, fixed roof storage tanks of 36.000 cubic metre capacity.
Barata also manufactured wax moulding machines, heat exchangers, pressure
vessel, pump jack components, and desulfuriser tanks for the Krakatau Steel
Company in Cilegon, West Java.
Finally, the heavy equipment unit of Barata has been producing heavy
equipment since 1964. Barata's heavy equipment production is: 3-wheeled road
rollers, mobile stone crushers, tandem vibrating rollers, asphalt sprayers,
bulldozer of 80 and 110 horse power, wheel loader, etc. Apart from
manufacturing its own designs, the Heavy Equipment Division also has licences to
produce designs from other countries such as Japan and Germany.
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Organisation and Cost Accounting System of Barata Indonesia
The fourteen Barata branches and three subsidiaries are located in different
cities; most of them located in the capitals of provinces. The old organisational
structure is shown in figure 3. The activities of each branch and subsidiary
company are separate from each other, directed under the Head of Branch who is
directly responsible to the President Director in the head office. Each branch is a
profit centre as well as a cost centre.
The organisation structure has been officially changed since 11 February
1993, and effectively approved on 1 April 1993 with transition time until the end
of June 1993. In relation to the head office, these branches now are more
centralised rather than decentralised. The head office is the only profit centre in
the company and located in Surabaya, and branches are only operated as cost
centres. It was planned two branches would become subsidiaries at the end of
1993, followed by other two branches at the end of 1994. In the following years is
expected the head office would be a holding company of many ex-branches. The
organisation structure is shown in figure 4.
Change of the organisational structure in Barata is one of many
management efforts to improve the company's performance. This effort is called
"the recovery strategies" include revenue generating, cost reduction, finance and
financial changes, asset reduction, and marketing policy. Due to the company's
conditions, the recovery actions are applied gradually. For example, the period of
April to June 1993 is the transition time for organisational structure changes.
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During this transition time, management was also trying to design a n e w cost
accounting system to replace the existing one. Reasons to change the systems
were:
1. management found that the old system failed to provide accurate information;
2. management found that some of the company's product price is 3 times higher
than the competitors;
3. management needs to improve its performance, and to compete with other
competitors.

The new system was expected to be officially approved and operated at the end of
December 1993. The following paragraphs explain the difference between the old
and new cost accounting system of PT. Barata Indonesia.
The Existing Cost Accounting System
Cost Structure and Cost Accounting System
Barata mainly computes its product cost using a job order costing system
because most of its products are job order. Though products of the Heavy
Equipment Division are job order, they calculate the cost of production using
process cost or mass product method. Every order received is directly treated as

sales. In calculating its product costs Barata applies the traditional cost system.
Costs of production consist of 6 main groups are:
a. Direct Material
a) Direct Labour
b) Direct Machine
c) Sub-Contracting Costs
d) Other Direct Cost, and
e) Indirect Costs.
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The following paragraphs explain such costs in detail.
a. Direct Material Cost
Direct Material cost is all material used in the production process, whether
local material or imported material. Included in this cost is what is called "the
vendor items". Vendor Item is part of product that are relatively fixed or
unchanged in production process, such as the engine of bulldozer. These materials
are mostly imported. Included in the direct material group are:
1.
2.
3.
4.

direct material
indirect material (supporting material)
work in process and finished goods
other materials.

Direct material is charged to product based on actual cost, and recorded as
a daily transaction using Direct Material Used account. At the end of the month
the Material Used account is transferred to Work In Process account.

b. Direct Labour Cost
Direct Labour costs comprise all direct labour especially permanent staff.
There are three types of labour employed by Barata Indonesia: permanent staff,
candidate staff, and daily or seasonal labour. Permanent staff means those who are
already appointed as government officers in the company. Candidate means those
who are still in process to become permanent staff. Both staffs are paid monthly in
accordance with government regulation. Daily labour mean those who are
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different from permanent and candidate staff. Daily workers are paid weekly or
fortnightly.
Considering the assignment of cost to product, this cost is divided into two parts:
1. Direct labour cost that is paid to daily labour, and charged to product based on
actual cost.
2. Direct labour cost that is paid to permanent staff and candidate staff based on
actual cost, and charged to product based on pre-determined base. At the end
of the month actual cost and applied cost are compared.

Direct Labour includes salaries of the permanent and candidate staff. Daily
labour working within the factory, is recorded based on actual cost. Company also
computes the applied direct labour by multiplying the direct labour hours to the
direct labour rate. Both types of direct labour based on actual and rate costs are
transferred to the Work In Process account at the end of the month. Then the
comparison between actual and rate cost is made. The resulting difference is
transferred to the Variance Account as expenses.

c. Direct Machine
Direct Machine cost is cost of machinery operation. This cost is computed
by multiplying direct machine hours to machine rate, and applied to products
based on this rate. The actual costs of direct machine include: electricity and
energy, repair and maintenance cost, depreciation, tools and fuel. These are
collected in the Direct Machine account. At the end of month both the actual costs
and pre-determined rate costs are compared. The rate and efficiency variances are
transferred to variance account. However, not all costs related to machine are
considered as Direct Machine cost. Operation cost of machines is treated as Direct
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Machine, if the factory is able to compute the actual operation hours of machines.
The company's term of these machines is "big machine". In contrast, if the
company is unable to compute machine operation hours, cost of machine operation
is considered as a "small machine" and treated as Indirect Cost.
It appears Barata considers that man hours is dominant in the production
process. In determining machine capacity, for example, Barata use man hours as a

basis instead of the technical capacity specified by the machine manufacturer. The
machine capacity is computed based on man hours by computing working day per
year deducted by several day holidays, then multiplying by number of hours per
day. The company's term for this base is "jam mesin jam orang"; this literal
translation is "machine hour and man hour". The formula to compute machine
hour is based on the following criteria:
1. Estimation of normal labour hour 40 hours per week equal to 8 hours per day.
2. Empirically it can be regarded that 0.5 hour is lost every day; and productive
hours is estimated at 7 0 % of normal hours - ie 3 0 % non-productive time.
3. The number of working day per year; for example, for the year 1993 based on
working calendar issued by the Group of Strategic Industrial Companies is 246
days.

Considering the above criteria, direct labour hour per person per year can be
determined as:
70% x number of days per year x (estimated normal labour hour per day - missing
hour per day), or
70% x 246 x (8 - 0.5) = 1291.5 hour rounded up to 1292 hour per year.
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Machine setup time, machine preparation, and machine repair time, etc are not
included in this calculation. Consequently, the machine capacity operated in Barata
is always lower than the real capacity.
Direct Machine is recorded on the actual basis, and assigned to products
based on an allocation rate. This is the annual machine operating cost divided by
the number of hours available each year. The applied cost is computed by
multiplying direct machine hours to this rate. At the end of period actual cost and
rate-based direct machine costs are compared, and the resulting difference between
the two is transferred to Variance Account.

d. Sub-Contracting Cost
Sub-Contracting Cost is the value of that part of the job that is subcontracted to another company. The reason for sub-contracting is mainly cost and
benefit consideration. For instance, some received orders are considered as so
small in size, and so simple in process that these orders would be more profitable
if they were sub-contracted and manufactured by another company. The subcontracting cost is assigned to products based on actual cost. Because the whole
subcontracted orders have been considered as sales, the sub-contracted cost is
regarded equal to the cost of goods sold of the related order.

e. Other Direct Cost
Another Direct Cost category consists of wage of daily or seasonal labour,
who mainly work on field-work (outside the factory), surveys and negotiation
expenses, transportation expenses, inspection expenses, depreciation of fixed
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assets, insurance, and overtime, etc. This cost is recorded and assigned to
products based on an actual cost basis.

f. Indirect Cost
Indirect Cost is all other cost that exists in the factory. It consists of wages
and salaries, overtime, transportation, indirect machine cost, and fuel, etc. This
cost is recorded based on actual cost, but charged to product based on predetermined rate basis. This rate is calculated in the same way as direct machine
costs. Actual cost and pre-determined rate based costs are compared the end of
every month; the resulting differences are considered as variances. Indirect costs
are accumulated in various accounts, and allocated to products mainly using direct
labour hours or direct machine hours.
Most of Barata's products are job order. Heavy equipment, for instance, is
mostly ordered by government bodies. In producing a heavy equipment order,
Barata produces products in excess of the received order. The reasons behind this
policy are to make spare products if any defective products occur, and to produce
inventory in case of any additional order from other local government bodies. The
continuing development of infrastructure in Indonesia, especially in Eastern
Indonesia, affects the continuity of demand for heavy equipment. The Heavy

Equipment Unit is still the unit with the largest profit contribution to the company

The New Proposed System
It was mentioned in the previous paragraphs that in order to improve the
company's performance Barata has run "the recovery strategies" programs. This
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action was started in the beginning of July 1992, and will be applied gradually.
One of the actions is the Finance and Financial Changes. Included in this action is
the change to the company's accounting system, financial system, and verification
system.
Since the organisation structure of PT Barata was officially changed on 11
February 1993, management proposed a new cost accounting and management
system to be applied in the company. However, the implementation ofthe new
system will be applied gradually due to the human resources and funds constraints.
It was planned that implementation of the new system would be finished at the end
of December 1993.
The following paragraphs outline the new system. In the new system, cost
of production of Barata is divided into two main groups: manufacturing and
installation. The summation of the two will be the cost of production. Cost
structure ofthe new system is as follows:
a. Manufacturing Costs contain:
1. Prime Cost: Direct Material, Direct Labour and Direct Machine
2. Factory Overhead
3. Factory Sub-Contracting
4. Vendor Item
5.
Penalties for Late Submission

b. Installation Costs consist of:
1. Indirect Materials
2. Installation Direct Labour
3. Installation Overhead
4. Vendor Item
5. Installation Sub-Contracting
6. Penalties for Late Submission
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In the n e w system all direct costs such as direct material, direct labour and
direct machine are put together under heading of Prime Cost. This is not a
standard definition of prime cost, but it is used by Barata. Sub-contracting and
vendor items are also regarded as direct costs.
Direct material is recorded on the daily transaction on an actual cost basis.
The method being applied to record the material used is Average Weighted Cost
Method. Direct labour, moreover, is recorded on the actual basis and assigned to
products by multiplying actual hour by rate per hour. The difference between this
actual direct labour cost and rate-based direct labour cost is treated separately as
subtraction or addition of direct labour cost in the income statement.
Similarly, Direct Machine is recorded based on the actual basis as well as
its rate-based cost. This cost is charged to products on rate-based basis by
multiplying machine hour used in the production process by rate per hour
machine. Sub-Contract Cost and Vendor Items are recorded and charged to
products based on their actual costs. In addition, Indirect Costs such as Factory
and Installation Overhead are recorded on the actual basis, while they are charged
to products using pre-determined rate basis.
It appears that, basically, there is no difference between the existing system
and the proposed system. The new system records and charges costs in the same
way as the existing system. The difference between the two is cost structure.
There are many disadvantages perceived by management, such as:
1. The old cost of production does not express the nature of job.
2. Depreciation is included in the cost of production structure. In this case system
fail to provide useful information such as which is out of pocket cost, and
which is not. Depreciation is always included in the cash flow preparation,
although this is incorrect.
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3. Cost of Goods Manufactured excludes costs from service department, such as
cost from the Technology Unit in headquarters. Usually this cost is treated as
General and Administration cost instead of overhead cost.
4. M a n y misclassifications occur between direct cost and overhead cost
5. Cost of production is calculated inaccurately due to the difficulty of calculating
efficiency variance per order product. Efficiency variance is only calculated in
total instead of per order (translated from the Proposal of N e w Accounting
System, 1992, 2).

The new accounting system has considered the following:
1. Responsibility centre is obvious so that cost can be controlled effectively.
2. Job is stressed on the nature of job so that every job performed by each division
can be recorded accurately.
3. Accurate classification of direct cost and indirect cost makes control of cost
possible.
4. Separating between out of pocket cost and non cash cost is clear, then cash flow
calculation is easily made
5. B y calculating variance per ordered product, management can accurately
calculate product cost (translated from the Proposal of N e w Accounting
System, 1992, 3).

Another improvement of the new system is its new classification of reports
to management. Table 10 shows the name of reports, frequencies of reports that
are being made, date of submission, and person responsible for making these
reports.

Other Findings
Since July 1992, the recovery strategy programs to improve the company's
performance has being applied. This program is applied widely but gradually. It
involves: Revenue Generating, Cost Reduction, Finance and Financial Changes,
Assets Reduction, Organisational Changes, and Marketing Policy.
The revenue Generating program will include quick cash generating, and
non cash generating. Quick cash generating is an action to generate cash by
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effectively collecting account receivable, and selling unused assets. N o n cash
generating is an effort to generate cash by freezing loan interest, and rescheduling
and negotiating debt. In freezing interest action, Barata asks for the creditors
either to change their loans to become share capital in the company, or to reduce
their interest rates. The freezing of interest is possible because most creditors are
government-owned banks.
The cost reduction programme is done in many ways such as tightening
asset acquisition, limiting sub-contracting items, minimising material waste,
reducing overhead costs, relocating equipment layout in the factory, and reducing
inventories.
The Finance and Financial Changes are a programme that involves the
company's capital restructuring, designing accounting system, finance system, and
verification system. The proposal to restructure the company's capital has been
discussed by the Group of Industrial Strategic Companies and the Ministry of
Finance, Republic of Indonesia. It seems that designing and implementing new
systems is required immediately due to the lack of performance of the old systems
in providing accurate product cost and information. During field research, the
researcher found, for example, that the price of pipe fitting for Water Resources is
three times higher than the competitors' prices. This fact may be a sign of
improperly calculated product costs, or a sign of wasted resources.
Asset Reduction is an effort to increase performance by selling some
inefficient assets caused by stteamlining operational units and organisations.
Marketing Policy is an effort to increase market share by selling products to
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private companies and government bodies in the eastern part of Indonesia, and
selecting orders with high contribution margin. It is well known in Indonesia that
today's government priority is to develop the eastern part of Indonesia; therefore,
Barata has to try selling more of its products to this part of the country. In this
case, the Heavy Equipment products would get the biggest share among Barata's
products. Building infrastructure would appear to require more heavy equipment
like tractors, steamrollers, and bulldozers than other products.
The following paragraphs will discuss the Heavy Equipment Division that
was chosen as a research site. This unit was chosen for this research by the
company's director and not by the researcher.

The Heavy Equipment Division
This research is undertaken particularly in the Heavy Equipment Division
that was a separate branch before 11 February 1993, called the Surabaya Heavy
Equipment Unit (Surabaya Unit Alat Berat). Since then, the renamed Heavy
Equipment Division is a cost centre under the Manufacturing Division. All its
management functions except the production function are eliminated. Accounting

function in this division is still maintained but it has been set up at a level lowe
than before to support the accounting function in head office.
Barata Heavy Equipment Division has been producing heavy equipment
since 1964, initially with the production of three-wheeled Road-Rollers six to
twelve tonnes in weight. In addition to producing its own design Barata has
licences to manufacture heavy equipment from West Germany, Japan, and former
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Yugoslavia. Types of products ofthe Heavy Equipment Division are: mobile stone
crushers, tandem vibrating rollers, vibrating rollers, bulldozer, and excavators.
Description of the Heavy Equipment Division in more detail can be seen in
appendix. Different to most parts of the factory within Barata, Heavy Equipment
Division calculates its production cost using a serial or batch costing method
rather than job order costing method.
The Heavy Equipment Division is divided into three workshops: Plate,
Machining, and Assembling. Raw material such as plate is processed in the Plate
section, though not all materials must go through this section. Some materials are
also processed in the Machining section, and Assembling section. There are two
types of materials:
• Material that should be processed in production,
• Vendor Item (materials ready to be assembled, such as engine, etc), mostly
vendor item is imported materials.

Table 11 is taken from the 1993 Production Budget ofthe Heavy
Equipment Division in the year 1993. This table shows the number and types of
products manufactured in the Heavy Equipment Division and estimation of selling
price for each type of product in 1993. It shows those MTD110 shares more than
25% of total products, while MG6 shares about 50% of total products. Therefore,
MTD110 and MG6 were chosen as samples in implementing the ABC system in
this research, because they are regarded as representative of the whole Heavy
Equipment Division's products.
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TABLE 11
PRODUCTION BUDGET HEAVY EQUIPMENT UNIT 1993
Products

Production
Budget (unit)

Earth Moving Equipment:
- M T D 80
-MTD110
- Mexv 80
Road Building/Constructions:

-MGB7

Estimated Sal<
(x R p 1000)

1
25
2

159.606
4.090.000
331.772

4

541.528

40
5
3
5
2

2.796.120
430.295
276.015
694.150
229.614
4.000.000
13.550.000

Business Products:

-MG6
-MG8
-MG 10
- M W L 80
- M W L 100
- Spareparts

TOTAL

87

Source: PT. Barata Indonesia, Anggaran Perusahaan 1993, page 1

Prototyping an A B C System
After examining the existing and proposed system, the conditions,
and the findings in Barata, the researcher established a prototype system that
ABC system criteria. In order to avoid confusion with the company's effort to
design its own system, this prototype system was applied separately. A team

consisting of 5 people has been chosen to be responsible for applying this syst
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In prototyping this system, the researcher applied Cooper's Five Design
Choices model (Cooper, 1989, 38-40). The model is:
1. Aggregating actions into activities
2. Reporting the cost of activities
3. Selecting the first-stage allocation bases
4. Identifying the activity centres
5. Selecting the second-stage cost drivers.

The following paragraphs will explain these steps.

Aggregating Actions into Activities
Activities can be identified by interviewing staff involved in the
organisational function, and by reviewing production layout. Ideally every activity
ofthe company must be considered to derive true costs. Single activity or a few
activities are easy to gather cost, and process, but may be highly erroneous.
However, it is difficult to identify all manufacturing activities in the Heavy
Equipment Division. In producing one product there may be hundreds or
thousands of activities involved. Use of all activities may be more accurate but it
will be costly to collect, store and process cost data. To overcome this difficulty it
is always possible to combine some activities into groups of activity (Hicks, 1992,
45). It means that similar activities are grouped into one activity group. Having
identified and defined the activities they can be pooled as shown in table 12.
In designing the system, identifying activities is a critical step, because
activity costs will be traced to products using cost drivers. These above activities
are required in manufacturing process no matter what the types of products are.
All overhead cost will be allocated to these activities, then assigned to products.

113

T A B L E 12
THE PROPOSED ACTIVITY POOLS IN
H E A V Y E Q U I P M E N T DIVISION
No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Activity pool
Cutting, Rolling, Milling
Plate Bending, Sandblasting
Heavy Duty Head Dishing
Heavy Duty Head Flanging
Gear Making
Flange Making
Forging
Press Machine
Hot Treatment
Automatic Welding
Manual Welding
Semi Automatic Welding
Small Lathe Work
Big Lathe Work
Numerical Control (NC) Assembling
Computerised Numerical Control ( C N C ) Assembling
Grinding Assembling
Drilling Assembling
Final Assembling: Testing, Painting
Production quality control

Reporting the Cost of Activities
Firstly, in prototyping an ABC system in the Heavy Equipment Division, it

was necessary to restructure cost of production. The "existing system" costs w

reclassified into two elements of costs, direct and indirect costs (Overhead co
1. Direct Costs consist:
a) Direct Materials
b) Direct Labour
c) Other Direct Labour
d) Sub-contracting Cost
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These costs are reclassified into main group of Direct Cost, because such costs can
be traced directly to particular products.
2. Indirect Costs, consist of:
a) Overhead Costs (Factory and Installation): Machine cost and Other
Indirect Cost
b) Overhead supporting or service section, such as Product Design,
Manufacturing Engineering, etc.

Direct Machine and Other Indirect Cost of the existing system can be classified
into a main group of Indirect Cost. Such costs have overhead criteria, meaning
they cannot be traced directly to certain products.

1. Direct Costs
Direct Cost consists of costs that can be directly traced and charged to
particular products. Included in this group are:
a. Direct Material
Direct Material is all material used in the production process that can be
traced directly to products. This cost is recorded and charged on an actual basis.
Material usually used in this unit are:
1. local or imported material that will be changed in the production process,
2. material or component that will not be changed in the production process
(Vendor Item). Even though vendor item isfinishedgoods from outsider, this
item is used to produce Barata's finished products; hence it is classified as
direct material.
b. Direct Labour
Included in this cost are all labour costs that can be identified directly to
certain products. It consists:
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1. Permanent Direct Labour, and
2. Daily Direct Labour

This cost is recorded and assigned to activity then to products by multiplying predetermined direct labour rate to actual hours consumed. The actual cost is
recorded and compared to the rate-based cost at the end of the period.

c. Other Direct Labour
Other Direct Labour costs incurred on the installation activities in the
project site (outside factory). Similarly, this cost is recorded and charged to
activity and products on the rate-based basis.

d. Sub-Contracting Cost
Sub-Contracting cost occurred when Barata considers that a received
order will be more profitable if it is manufactured by another company (the third
party company). Because the order price has been considered as sales, the sub
contracted part is determined a part of sale price. Consequently cost of subcontracted part is equal to cost of sales of such a part. Because such cost can be
directly traced to product, sub-contracting cost is regarded as direct cost that will
be recorded and charged on an actual basis.

B. Indirect Cost
a. Factory and Installation Overhead
Include in this cost is any cost incurred in the factory and at the project site
other than direct material and direct labour. These costs are recorded on an actual
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basis and assigned to activities then to products using pre-determined activity rate.
Pre-determined activity rate is computed by dividing budgeted overhead with the
estimated activity capacity or activity of each element of cost. The actual overhead
costs are recorded, then be compared at the end of period with the pre-determined
overhead.

b. Other Overhead
In addition, any cost incurred in the service or supporting section that
indirectly supports production, such as product design and manufacturing
engineering must be considered as overhead costs. Such service or supporting
costs must be allocated to activity centres in production unit.
Secondly, after all activities have been successfully identified, it is
necessary to determine the way these costs will be reported. According to Cooper
(1989, 40), it is still possible to report costs separately though these costs have
already been aggregated into a single activity.

Selecting the First-stage Allocation Bases
The existing system applied in Barata has only two bases: machine hours
and man hours. As stated previously, Barata considers man hours its main
allocation base. It is not surprising in determining machine capacity Barata uses
man hour (direct labour hour) instead of technical capacity specified by the
manufacturer. Obviously such a practice will not be consistent with the use of an
ABC system. Cost drivers must be closely related with the cost incurred. For
example the cost driver of Depreciation of Building is likely to be floor square
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metres. Applying direct labour hour as a cost driver of Material Preparation that
uses only a few tools or machines is still reasonable. However, with CNC
machines that involve only a few people, direct machine hours or setup hours are
likely to be more reasonable as cost drivers.
In an ABC system, cost drivers must be closely related to the activities that

cause cost; hence they must be related to the cost itself. Cost drivers play a role as
a link between cost and products. Many types of cost drivers can be considered for
use, such as:
1. Labour-Based Cost Distribution: direct labour cost and direct labour hour.
2. Consumption Unit: such as kilowatt hours, or setup hours.
3. Machine Hour or Cycle Time Distribution: such as machine hour.

Identifying the Activity Centres
Once cost drivers ofthe first-stage allocation have been identified, they can
be used to assign cost consumed by activity to activity cost pools. An activity cost
pool is the total cost assigned to an activity (Turney, 1992a, 108). A group of

activity cost pools is called an activity centre. Cooper defined activity centre as "
segment of the production process for which management wants to report the cost
ofthe activities performed separately." (1989, 40)
Because the number of activities involved in the company's operation are
so huge, the most common way is to group them into activity centres. By doing
this, management will more easily be provided with useful information.
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Selecting Second-stage Allocation Bases
The second-stage allocation bases can be determined for assigning activity
centre costs to products. In the traditional cost system these second-stage cost
drivers are usually direct labour hours, material dollars, machine hour, or some
other measure of volume. In the ABC system the second-stage cost drivers can be
direct labour hour, machine hour, setup hour, number of setup, number of parts,
metres parts are moved, etc. The second-stage drivers will reflect how an activity
centre's cost is consumed by products.
Since the number of activities performed in company is often vast, it is not

cost-effective to use a distinct and different cost driver for each activity. Then co
drivers must be redesigned to make an ABC system work. The proposed cost
drivers are shown in table 13.
Product designing cost usually occurs once in the beginning of a new
project. Using computer package the Barata Heavy Equipment Division
standardises the design of every product that they usually produce. When Barata

receives an order that is slightly different from their regular products, for instanc
when a customer needs modification of the product, product design section will
make some "variations" in their design. In general, product designing is not
complicated. Cost of product designing should be considered as part of product
cost.
In the following paragraphs, the cost accumulation model is established.
This model was prototyped in the Heavy Equipment Division. The model is based
on one created by Cooper and Kaplan.
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T A B L E 13
ACTIVITY POOLS AND COST DRIVERS
No
1

Group Activities
Cutting, Rolling, Milling

Cost Drivers
Number of pieces or parts

2

Plate Bending and Sandblasting

Square metre

3

Heavy Duty Head Dishing

Machine Cycles

4

Heavy Duty Head Flanging

Machine Cycles

5

Gear Making

Direct Labour Hour

6

Flange Making

Setup Hour + Metre

7

Forging

Direct Labour Hour

8

Press Machine

Machine Cycles

9

Hot Treatment

Setup Hour + N o of Parts

10

Automatic Weld

Setup Hour + Metre

11

Manual Weld

Metre

12

Semi Automatic Weld

Setup Hour + Metres

13

Small Lathe Work

Direct Labour Hour

14

Big Lathe Work

Machine Hour

15

N C Assembling

Setup Hour + Number of Parts

16

C N C Assembling

Setup Hour

17

Grinding Assembling

Direct Labour Hour

18

Drilling Assembling

Machine Hour

19

Production quality control

Number of Products

20

Final Assembling

Direct Labour Hour

a. Designing Cost Pattern

In designing a cost pattern, several functions in which activities occur must

be considered properly. In general a company's functions can be identified as
follows:
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1. Service Centre: This function provides services to other functions in the
company and outsiders, such as Maintenance, Engineering, frograrnming, etc.
2. Operations Support Activity: Activity in this function is provided for the
production process, but the incurred costs in this function cannot be directly
traced to products, or other cost centres. For instance: Production Control,
Quality Assurance, and Shipping and Receiving, etc.
3. Administrative Support Activity: Included in this function is any administration
activity, such as accountancy, h u m a n resources, marketing, sales, etc.
4. Operating Activities: This function is directly related to the production
process. The cost incurred in this function can be directly charged to related
products. For example: C N C Machine, Assembling, and Finishing, etc.

Any cost incurred in the company will be accumulated and distributed to the
related activities. Cost incurred in the activity centres other than the operating
activities, such as maintenance and product design, but that support the production
process, must be allocated to the operating activities.

b. Overhead rate determination
The biggest part of overhead cost in Barata apart from indirect labour is
direct machine cost. Barata has two types of machines that they categorised into
old and new machines. Barata has never recognised the differences between the
two types of machine, then the machines are considered to have same rates.
Overhead rates of these machines are calculated by dividing estimated annual cost
of machines to estimated annual machine capacities. In regard to the differences in
price and capacity of machines such a rate calculation is not accurate or
meaningful. Due to the differences between two types of machines, the overhead
rate of those machines must be differentiated. Rates become even more accurate, if
every machine capacity is identified. Then every machine rate will show an
appropriate rate. If identification and differentiation of overhead rate of every
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machine are considered impracticable and not cost-effective, Barata should
differentiate between the old and new machine rates.
Having taken such important steps, overhead rates are calculated based on
the overhead budgeted and estimated activities that are required in production.
Two products are chosen for a sample. They are MG 6, a six-tonne vibrating
road-roller, and MTD 110, a 110 horse-power bulldozer. There are two stages in
allocating overhead costs. First stage is to assign overhead costs to every activity,
and the second is allocation from activities to products.
In the first stage, estimation overhead for the year is allocated to activities
performed to manufacture product. The allocation basis can be machine hour,
direct labour hour, setup hour, square metre, machine cycles, etc. Simultaneously,
the number of activities performed on each product are calculated. Activities can
be number of products, number of setup hours, number of metre, or number of
machine hour, etc. Such number will be used to calculated the overhead rate per
activity or activity rate. For example, 25 MTD 110 and 40 MG 6 are produced
during year 199x. Overhead costs are allocated to 20 activity pools in the factory
based on allocation bases stated in table 13.
The activity overhead rate is calculated through many steps. First, the
activity units performed by a group of activities in producing MTD 110 and MG6
are calculated. The calculation of activity performed to produce product for every
group of activities is shown in table 14.
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Second, the total activity units are calculated by multiplying the number of
product produced and the number of activities performed on each product. In
addition, the total number of activities is the sum of activities for every pool of
both products. For instance, the number of activities of Cutting Rolling Milling
(CRM) activity pool for MTD110 and MG6 are equals to 1,500 pieces and 1,600
pieces respectively. These are calculated as follow:
1. number of MTD 110 produced (25) multiplied by number of pieces materials
being cut, rolled and milled (60 pieces), and
2. for M G 6 equal to (40 unit x 40 pieces).

Total activity unit of the Cutting Rolling Milling activity for both products is
3.100 pieces. This unit will be a base for calculating overhead rate. Used the same
way, the number of activities performed by MTD 110 and MG6 for all groups of
activities are easily calculated. Table 15 shows total number of activities
performed.
Third, overhead rate per group of activities is determined by dividing
overhead consumed by a certain group of activities with total activity units
performed. For example, overhead rate for the Cutting Rolling and Milling
activity is equal to Rp 26.129 per pieces of materials (= Rp 81.000.000: 3.100
pieces). By repeating this process, overhead activity rates for every group of
activities are calculated.
In the second stage, overhead activity cost is assigned to products
manufactured through activity. Cost drivers used are the same as the drivers used
in the first stage. Overhead Charged to product is calculated for every group of
activities by multiplying the overhead activity rate with the number of activities
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performed for each product. For example, overhead charged to M T D 110 through
the Cutting Rolling Milling activity is Rp 1.567.741 (Rp 26.129 x 60) and to MG6
is Rp 1.045.161 (Rp26.129 x 40). Then, overhead charged to product is the
summation of overhead charged for every group of activities. MTD110 is charged
by Rp 45.180.576, and MG6 by Rp 40.515.962. Table 16 shows calculation of
overhead activity rate and overhead applied to every product. This proposed

system is compared with the traditional system and the results will be analysed in
the next chapter.

Summary
The Barata's organisation was changed when the research was being
undertaken. Some branches were reorganised as cost centres, and others were

changed to subsidiaries. Head office is the only profit centre. These changes have
effectively operated from the end of June 1993. The new cost accounting system
was proposed by management for Barata when the ABC system was going to be
prototyped. However, there was no substantial difference between the old and the
new cost accounting system. Both systems still use the traditional approach.
In the dynamic situation at Barata at that time, the ABC system was
prototyped in the Heavy Equipment Unit using 2 products as examples. The
chosen examples were MTD110, a 110 horse-power bulldozer, and MG6, a sixtonne vibrating road-roller. A team was chosen to run the ABC system. The

system was run and the results were available for comparison with results from the
existing system.
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CHAPTER V

THE RESULT AND ANALYSIS

Introduction
This chapter discusses the research results, observation ofthe
implementation, and management perceptions about the prototype system. The
research results are based upon the comparison of product cost calculation between
the applied existing system and the prototype system. Observations are of any
events that may be related to the implementation of the prototyped system.
Finally, management perceptions are important. Their perceptions regarding the
prototype system may help to justify the use of an ABC system in this company.
Two levels of management, top and middle management, were asked for their
perceptions. The top level management perceptions are related to the company's
policy affected by the implementation of an ABC system, while the middle
management perception is more technical rather than policy related.

Implementation of the ABC system
It has been mentioned in the previous chapter that the ABC system has
been prototyped in the Heavy Equipment Division using two sample products,
namely 110 horse power Bulldozer (MTD110) and 6-ton Vibrating Roller (MG6).
These products were chosen as samples, because they appeared to represent all
products manufactured in this division during the year 1993. The production
budget of 1993 shows that 25 units MTD110 and 40 units MG6 would be
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produced from total of 87 units of heavy equipment. Table 17 shows the

production budget and sales budget for the year 1993 of the Heavy Equipme
Division.

T A B L E 17
PRODUCTION AND SALES BUDGET OF THE HEAVY EQUIPMENT
DIVISION Y E A R 1993
Products

Estimated
Estimated
Sales
Order
(x R p 1000) (x R p 1000)

Production
Budget
(unit)

Sales
Budget
(unit)

1
25
2

1
25
2

159.606
4.090.000
331.772

4

4

541.528

40
5
3
5
2

35
5
2
5
1

87

80

2.796.120
430.295
276.015
694.150
229.614
4.000.000
13.550.000

Earth Moving Equipment:

• MTD 80
• MTD 110
• Mexv80

159.606
4.090.000
331.772

Road Building/Constructions:

• MGB7

541.528

Business Products

•
•
•
•
•

MG6
MG8
MG10
M W L 80
M W L 100

• Sparepart

TOTAL

2.446.605
430.295
184.010
694.150
114.807
2.756.327
8.993.673

Source: PT. Barata Indonesia, AnggaranPerusahaan 1993,page 1,5

The rate of exchange at 24 April 1995 was about A U S $ 1 = R p (Indonesian
Rupiah) 1580,00. The above table also shows that the company expects to retain
seven units of heavy equipment, consisting of 5 units MG6 and 1 unit of MG10

and MWL100, for its inventory. It seems that the numbers of products in the sale
budget columns are the number of orders received from customers. When orders

are received, the company also treats the received orders as sales. It can clear

seen that the amount of "rupiah" in the columns for orders and sales are similar
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The different amounts for M G 6 , M G 1 0 and M W L 1 0 0 are because the company
manufactures some for inventory.
Considering the number of products manufactured in the division it appears
that the sample used is justified. Furthermore, the prototyped system was
implemented on June 1993 and the results were expected in October 1993. Due to

the constraint of time in the field research, the researcher left the research site
the beginning of July 1993. Consequently, the company was left to implement the
prototype system developed by the researcher. A group had been created to
manage such implementation. Every month the researcher contacted the company
directly from Australia. The first result was received in the middle of February
1994, and the second one came 3 months later. The late responses were caused by
the overload of work of the ABC system implementation team. The team's priority
was running or implementing their own new system; they were responsible for the
successful implementation of their own system. For them implementing of the
ABC prototype system was a "subsidiary" or "voluntary" role compared to
implementing their own new system. The were required to completely implement
their system no late than December 1994. The following paragraphs are detailed
data received as a result of prototyping the system.
Table 18 shows the labour employed, estimated direct labour and factory
overhead budgeted for the year 1993. The company still uses direct labour hours
and direct machine hours as the primary drivers. The term used by the company is
"jam orang jam mesin (jojm) "or "man hour and machine hour." As has been
mentioned earlier, the implementation of an ABC system must not disturb the
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regular operation. Therefore, the same data were used to calculate production cost

for two different systems. Data production for the year 1993 are as follo

TABLE 18
NUMBER OF LABOUR, LABOUR HOUR AND OVERHEAD BUDGETED
Plate Macliining Assembling
Workshop
Number of labour
Direct labour hour-estimated
Overhead Budgeted (xRplOOO)

72
93.024
Rp 598.100

Workshop
143
184.756
Rp 441.620

Workshop
93
120.156
Rp 578.280

Source: PT. Barata Indonesia, Anggaran Perusahaan 1993, page 28

Labour in these units is permanent staff, and day labour. The number of
estimated direct labour hours is calculated as follows:

1. Estimation of normal labour hour 40 hours per week equal to 8 hours p
2. Empirically it can be regarded that 0.5 hour is lost every day; and productive
hours are estimated at 7 0 % of normal hours.
3. The number of working days for the year 1993 based on working calendar
issued by the Group of Strategic Industrial Companies is 246 days.

Based on the above criteria direct labour hour per person per year can b
determined as:

7 0 % x number of days per year x (estimated normal labour hour per day - lost
hour per day), or
7 0 % x 246 x (8 - 0.5) = 1,291.5 hours rounded to 1,292 hours per year.

The number of 1,292 hours means the number of "man hour and machine hour" is

used as a basis for calculating the estimated direct labour hour, then d

costs. Therefore, the estimated direct labour hours in the Plate Worksho
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1,292 = 93,024 hours. Using the same formula the number of direct labour hours
in Machining and Assembling workshops can be determined as 184,756 and
120,156 hours respectively.
The factory overhead budgeted for these two types of products in the year
1993 were Rp 1.618.000.000,00 (about A$ 1,011,250). Cost drivers used in the
first-stage are the same as used in the second stage allocation (see table 9 in
chapter 3). As stated previously, there is no chance for the company at the
moment to change the way it uses cost drivers to calculate product costs.
However, for the purpose of this research the proposed cost drivers as described
in table 9 were applied for calculating production cost.
The proposed group of activities are 20 groups, but the number of
activities has been reduced to 19. Activity number 20 in table 8, the Production
Quality Control activity, is joined to the Final Assembling activity. The reason is
the Final Assembling includes testing of products activity, that is, production
quality control. Because the products of the Heavy Equipment Division do not
have many variations and changes, it is easier to join product quality control with
testing activity. The cost driver used in this final assembling can be either direct
labour hours or number of products tested, or both.
Table 19 shows all activities performed in producing one unit MTD 110 and
MG6 and cost drivers used to allocate costs. For example, manufacturing one unit
MTD110 requires cutting, rolling and milling of approximately 50 pieces of
material, while for MG6 requires about 60 pieces. Furthermore, total activity units
of the Cutting Rolling and Milling (CRM) activities for 25 units of MTD 110 and
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40 units of M G 6 were 1,250 and 2,400 respectively. Those activities were
estimated to consume overhead costs of Rp 47.600.000,00 (A$ 29,750). However,
some works containing small activities but are huge in numbers and are very
difficult to estimate. In regular operations, these works were considered as
individual works. For instance, cutting, rolling and milling were different works.
For the purpose of implementation of this system, however, these types of works
were considered as one group of activity. It is possible for mistakes to occur in
selecting activities and determining number of pieces, machine cycles, and in
calculating the number of hour of the selected activity, because it all has been
done manually. Even though the company has many computers, these computers
were used for other purposes.
Ideally, a computer would be used in selecting, re-grouping, and estimating
these activities. However, the company's PC-based computers are used for other
purposes mostly for typing reports, entering transactions, and word processing,
etc. In some divisions, for instance the product design division computers are used
for their own purpose such as, for planning and designing products. These
computers are separate from other computers in other divisions, even with the
headquarters computer. In addition, most ofthe company's computers work
individually without connection with any other computer. This situation is the
expected situation at the site of this research. It is the operation of an ABC system
in such conditions this research examines.
A new integrated computer system is expected to be installed in the budget
year 1994/1995 depending on the fund's availability and approval from the
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government authority. This n e w integrated computer system will connect all
computers available in the company, and can be monitored directly from
headquarters. It will also connect the computers in the branches. It seems that had
the integrated computer systems already been installed, the works such as selecting
activities, calculating units of activity consumed, and determining cost drivers
would be drastically improved. However, these "future" conditions are not
expected to happen while the research is being undertaken.
There are many steps to be taken in calculating cost of production based on
the model of an ABC system prototyped in the company. This model has been
briefly explained in the previous chapter. The detailed steps of the model are
explained in the following paragraphs. Overhead Rate Calculation
Considering the ABC system's assumption that activity causes costs,
factory overhead rate should be calculated for every activity performed in the
process of production. First, the activity unit must be determined. The activity
unit used to manufacture product is gained from the number of cost drivers
consumed by activity multiplied by the number of products being manufactured.
Second, to calculate overhead rate, the consumed overhead must be divided by
total activity units used by both products.
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Total activity unit of the Cutting Rolling and Milling ( C R M ) activity for products
MTD 110 and MG6 are calculated as follows:
M T D 1 1 0 = 2 5 x 5 0 pieces = 1,250 pieces
MG6

= 40 x 60 pieces =• 2,400 pieces

Total activity unit

= 3,650 activityunits (pieces)

This total activity unit is used as a basis for determining overhead rate
consumed by the CRM activity. Thus, overhead rate per unit of activity is

determined by dividing the budgeted overhead for the CRM activity by the numbe

of pieces. Regarding to the formula, overhead rate for the CRM activity is = R

47.600.000/3,650 = Rp 13.041 per piece. Similarly, total activity units for ot

activities and overhead rate for every activity can be determined. Overhead ra

per activity is a basis to compute overhead cost that will be assigned to prod

the second stage allocation. Table 20 shows total activity units performed for
manufacturing MTD110 and MG6.
Since overhead rate per activity can be determined, the next step is to

calculate overhead being applied for every activity to products. This step kno
"the second stage allocation" means allocation of cost of activity to product

manufactured. The allocation basis used in this stage is the same as the basis
in the first allocation.
Calculating Overhead Assigned to Products
Overhead cost is assigned to products for every activity performed in the

production process. The formula for applying overhead to product is overhead r
per activity from the previous step, times the activity units performed in
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manufacturing products. For example, overhead applied for product M T D 110 in
the Cutting Rolling and Milling is:

50 pieces x Rp 13.041 = Rp 652.055,00 and

For product M G 6 in the same activity is:

60 pieces x Rp 13.041 = Rp 782.466,00

In the same way, overhead of each activity assigned to products can be
determined. The summation of all overhead rates per activity is equal to overhead
cost applied to each product. Finally, as usual total overhead cost of
manufacturing such products resulted by multiplying the number of product
manufactured with this overhead applied per unit. Table 21 shows overhead rate
calculation and overhead charged to products for every activity.
The next step is calculating cost of product. The following data is for
production costs other than overhead based on the report at the end of year 1993.

This production cost consists of direct material, sub-contracting cost, direct labour

and other direct cost. It has been explained in the previous chapter that these costs,
especially Other Direct Cost and Sub Contracting cost, are considered as direct
cost.
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T A B L E 22
DIRECT COST FOR PRODUCING MTD110 AND MG6
Cost element
Direct Material
Sub-Contracting
Direct Labour
Other Direct Cost

MTD 110
(xRp 1.000)
2.052.765
1.209
397.954
44.638

MG6
(xRp 1.000)
893.300
1.024
257.520
30.724

Total
(xRp 1.000)
2.946.065
2.233
655.474
75.362

Cost of production

Based on the overhead calculation (shown in table 21) and direct costs d

(shown in table 22), the production cost of MTD 110 and MG6 can be calcu

by adding direct cost to the assigned overhead cost. Table 23 shows prod
calculation.
Cost per unit of MTD110 and MG6 are about Rp 124.363.000,00 (A$

77,700) and Rp 54.701.000,00 (A$ 34,180). From table 17, it can be seen t

company expects to sell these products with the selling price approximat

those products Rp 163.636.000,00 (A$ 102,270.00) and Rp 69.903.000,00 (A

43,680) respectively. It is necessary to compare the product cost calcul

by the ABC system and the existing system. One of the many purposes of t

comparison is to see how these two systems calculate cost of production;

they different, and what causes these differences. Finally, the percepti
managers regarding the
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T A B L E 23
PRODUCTION COST CALCULATION USING THE ABC SYSTEM
Element of Cost

25 unit M T D 110
(x Rp 1000)

Direct Cost:
- Direct Material
- Direct Labour
- Other Direct Cost
- Sub Contracting
F O H - Charged:
25x24.501.062
40x25.136.836
Total Cost
Cost/unit

40 units M G 6
(x Rp 1000)

2.052.766
397.955
44.640
1.209

Total
(x Rp 1000)

893.300
257.520
30.724
1.024

2.946.066
655.475
75.364
2.233

1.005.473
2.188.041
54.701

1.617.999
5.297.137

612.526
-

3.109.096
124.364

A B C system will be presented to see whether or not the implementation of the
ABC system is justified.

Comparison between the Traditional and the ABC system
Comparison between the two results is required in order to know which
systems provides better information. Actually, the comparison itself means

nothing. It is just the comparison between the results of two calculations. T

management's perception and action on the results of this comparison are more
important than the comparison itself. By comparing two results of different

systems, managers determine in which parts costs are understated and in which
they overstated, and hence, what types of actions must be taken to follow up
results. It means that the further action taken by management based on the
resulting information is the primary goal.
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The comparison between the two is followed by an analysis of the

similarities (if any) and differences of the two systems. Finally, this cha

with the management's perception and comments addressed to the implementat
of the ABC system.

Product Calculation Based on the Existing System
The company was trying to install its own system at the same time this

research was undertaken. However, due to the company's limitations, they ar
installing the new system gradually. The following number is product cost

calculation at the end of the year 1993. The system used to calculate this

cost is still the "existing old" system. It means that until the end of 19

company's new system has not been completely implemented. Table 24 shows t
cost of product calculation using the old existing system.

TABLE 24
PRODUCT COST CALCULATION USING THE TRADITIONAL SYSTEM
Cost Element
Direct Material
Direct Labour
Direct Machine
Other Direct Cost
Sub Contracting
Other Indirect Cost
Total
Unit produced
Cost per unit

MTD110
(x Rp 1000)
2.052.766
397.954
512.453
44.640
1.209
342.241
3.351.264
25 units
134.050

Source: PT. Barata Indonesia: Laporan Job Order, p 23

MG6
(x Rp 1000)
893.300
257.520
499.950
30.724
1.024
263.356
1.945.874
40 units
48.646

Total
(x Rp 1000)
2.946.066
655.474
1.012.403
75.364
2.233
605.596
5.297.137
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The costs per unit M T D 110 and M G 6 from the traditional system are
Rp 134.050.000,00 (A$ 83,780) and Rp 48.646.000,00 (A$ 30,100). These costs
are compared to the ABC system's result in the following table.

TABLE 25
COMPARISON BETWEEN THE ABC SYSTEM'S AND THE TRADITIONAL
SYSTEM'S RESULTS
Method
Traditional costing
A B C costing
Difference

Cost per unit M T D 110 Cost per unit M G 6
(xRplOOO)
(xRplOOO)
48.646
134.050
54.701
124.363
(6.055)
9.687

Table 25 shows that for M T D 1 1 0 the A B C system's result is lower than

the tradition's system result, while for MG6 the traditional system's result is
than the ABC system's result. In the ABC system's point of view, product
MTD110 is over-costed by Rp 9.687.000,00 while MG6 is under-costed by Rp
6.055.000,00. Analysis ofthe different result is presented in the following
paragraphs.

Analysis of the Result
The different results between two systems are primarily caused by the
different way in assigning overhead to products in the ABC system. MTD110 has
been overcharged with about Rp 242.167.000,00, while MG6 has been

undercharged with the same amount. Table 26 below shows the different allocatio
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of overhead based on an A B C system and Direct Machine and Other Indirect Cost
based on the existing system to both products.

T A B L E 26
COMPARISON OF OVERHEAD ALLOCATION TO PRODUCTS
Method
Traditional costing
A B C costing
Difference in total
Difference per unit

25 Units MTDllO(xRplOOO)
854.693
612.526
242.167
9.686

40 units M G 6 (xRplOOO)
763.306
1.005.473
(242.167)
(6.054)

The possible causes of difference are:
1. the direct machine cost and other indirect cost.
2. determining rates of these costs in the existing system.

It has been mentioned that the company classifies overhead cost into Direc

Machine and Other Indirect Cost instead of just Overhead Cost. Direct Mach

considered as direct cost, while Other Indirect Cost as indirect cost. Dir

Machine cost is calculated based on a predetermined rate. The basis for ca

direct machine cost is using 1,292 direct labour hour per year. If a worki

has 4 machines, for example, the basis would be 5,168 hours (4 x 1,292 hour

Therefore, the machine rate for the related unit is determined by dividing

machine cost with 5,168 hours. In that calculations it is difficult to det

capacities of machines, because all machines use the same basis (1,292 hou
regardless ofthe age, type, and capacity of machines.
In addition, the Other Indirect Cost is calculated using the same basis

(1,292 hours) multiplied by number of workers. If one section has 10 seaso
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employees and these employees cannot be considered as direct labour, the basis
used is 12,920 hours (10 x 1,292 hours). Moreover, it ignores whether labour is
really working or not. Then, it is difficult to separate the value added and nonvalue added activity. Finally, the Other Indirect Cost rate is calculated by dividing
indirect cost with 12,920 hours.
In the proposed system, however, the basis of calculation is activity that
really has been performed in manufacturing such products. This proposed system
also does not differentiate between direct machine and other indirect costs. Both
direct machine costs that occur in the factory and Other Indirect Cost that often
occurs "beyond the factory gate" are considered as overhead. By concentrating on
the activity, management can estimate the value of rupiah consumed by every
performed activity in manufacturing products. Therefore, the rupiah will be only
spent to the value-added activities performed not on non-value added activities. By
using this method, the non-value added activity is minimised even to be erased if
possible. Of course, it takes time to change the "old behaviour". The changes will
not come in one night.
While the traditional system uses a single basis for determining rates, the
proposed system calculates the number of activity units or hour for every group of
activities. Then, total activity units (hours) for groups of activity are determined
by dividing these numbers with the number of products being produced. The rate
per activity unit is calculated by dividing the value of rupiah consumed with total
of the activity unit for such a group. It appears that every rupiah consumed by
activities has been allocated properly to products through the performed activities.
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This calculation seems to reflect the reality more than the existing system's
calculation, even though it takes longer than the existing system.
The constraint of using this proposed system is in term of practicalities.
Using the existing system, management easily determines overhead rate based on
the number of direct labour hours and direct machine hours (1,292 hours). This
number of hours has not been changed for the last couple years, because the
number of working days per year is not changed from year to year. On the other
hand, by using the proposed system, management has to calculate the number of
activity units for every activity. These activity units maybe differ from time to
time, because it depends on the grade of production process difficulty, the type of
work, the capacity of machine, the setup time, and other factors.
The following paragraphs will explore management's comments and
perceptions about the implementation of the ABC system in the Heavy Equipment

Division. This perception is not only of technical matter but also of the managerial
matter.
The Management's Comments and Perceptions
Considering the implementation of an ABC system in the given period, it
is important to know directly from company's management their perceptions and
comments. Some questions have been addressed to top and middle management.
The questions for top management were related to management policy and
company's policy as a government-owned company. Questions for middle
management are more technical. The top management was represented by the
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Financial Director, while the middle management was represented by the General
Accounting Section and the Head of Management Accounting Sub-section.

The Top Management's Perception and Comment
There were four main questions addressed to top management:
1. Is management satisfied with the information provided by the existing system?
In what aspect management perceived that the existing system is weak?
2. Has the new system been applied? Is management satisfied with the new one?
W h y does management need a new system?
3. Since the A B C system involves fundamental changes in h o w a business is
managed, the A B C system requires management's commitment. The
fundamental changes m a y be changes in work behaviour, or in an extreme
action m a y be to reassign or terminate employees especially non-value added
employees. Is management ready for such changes?
4. If the answer is yes, h o w will management "play" with the fact that the
government policy is to avoid, as far as possible, sacking employees?

Regarding the first question, management perceives they are not satisfied
with the information provided by the "old" existing system, especially for
management's decision making. On many occasions, the information was not up to
date information. In addition, the company has a lack of human resources who
have appropriate skill to prepare and analyse data from the accounting and
management systems. In order to improve such conditions, the company sends
some top and middle managers to universities to study for master degrees. The
other problem is that the resulting information puts management in difficult
situation to make decision. For example, the company's product price is three
times higher than the competitor's price. Facing this fact, management was unable

to make proper decisions. As a result of this situation the company lost many of its
potential customers.
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Company's management thought that one of many reasons for such weak
conditions is caused by the "old" system that could not provide useful and timely
information to top management. Therefore, management designed a new system to
replace the old one. Not only did the company design their own new system, but
also restructured their organisation as part of an integrated change. This new
system seems simpler than the old system. However up to July 1994, the new
system has not been installed completely. The company prefers to install it
gradually, while preparing the human resources, and providing software and
hardware, etc. The constraint of such implementation and preparation are a
financial matter. The availability of funds is the most important constraint. As a
government-owned company, the authorisation for spending such huge amount of
funds lies in the ministry level. It is not surprising that the progress of
implementing the system, for instance, or for any change seems too slow.
However, it was scheduled that the new system will be completely installed at the
end of 1995.
The "work behaviour" or "working ethic" is the most crucial problem in
the company. Since this behaviour has already been practiced for so long, it will
take time to change such conditions. Management agrees that such changes are
absolutely required if Barata wants to implement the ABC system. However, top
management must deal with this problem rationally. In the first stage, it was
planned to recruit the Executive Officers who have no relationship, in term of
relative or kinship and any other relationship, with the recent employees. By
recruiting such professional officers, management tries, as far as they can, to run

148

the company professionally. Consequently, Barata is ready to change slowly if
these changes are required by the ABC system.
To answer the fourth question, management has to realise that Indonesia is
in process of moving and changing from an agricultural country to an industrial
country. To compete in the recent technology situation, the company must adopt
the new technology as well. If such a technology requires terminating non-value
added employees, management must fulfil such requirement wisely. At this stage,
the termination of employees will be done by choosing especially the elder
employees who have already become non productive. This action is a matter of
acceleration of pension time for the elder employees. In contrast, the management
considers that younger workers still have chances to get better education to be
skilled labours. In addition, the company will only recruit professional and skilled
employees in the future.
Finally, the top management relied on the middle managements
perceptions. Since top management did not closely follow the progress of the
research.

The Middle Management's Perceptions and Comments
The questions addressed to the middle management are more related to
technical matters of the implementation of the ABC system rather than policy
related. It has been mentioned that, due to the time constraint, the researcher left
the company to implement the ABC system. The questions are mainly asking for
information about difficulties encountered during implementation, and their
perception about the proposed system.
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The are eight main questions addressed to the middle management:
1. The proposed system shows the ways in which to allocate costs to activities.
Are they more difficult to implement than the existing system?
2. H o w does the simplicity or practicality ofthe proposed system compare to the
existing one?
3. Does the company's computer facility assist in the implementation of the
proposed system?
4. There are 20 groups of activities proposed. D o they represent the company's
activities?
5. Has company already implemented the new system proposed by management?
Which one is easier to implement: the old system, the new system, or the
proposed system (the A B C system)?
6. If you are allowed to choose, which system would you prefer to use in this
company? W h y ?
7. The A B C system will reduce non-value added activities. In the extreme point it
can be meant sacking employees. A s a middle manager, h o w do you perceive
this situation?
8. Considering the h u m a n resources available in your department, are they
qualified if the A B C system is implemented in your company?

Management agrees that the allocation of overhead by using the ABC
system is more accurate than using the existing one. However, practically it was
difficult to implement such allocation for many reasons. First, the Production
section encountered difficulties in calculating and measuring activities. For
example, in the existing system the Cutting Rolling and Milling activity group
does not exist as one group of activities, rather, they are separate to each other
The proposed system, on the other hand, requires the production section to
calculate the number of activity hours performed in manufacturing products.
Instead of accurately calculating the activity hours the company prefers to make a
rough estimation. The rough estimation is the easiest way, because of the
difficulties of recording and calculating activities. Second, because the company
still uses machine hour and man hour (jam mesin jam orang) as a basis to allocate
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overhead, it is unusual to calculate the number of hours or the value of rupiah of
overhead consumed by every activity. At this stage, management was following,
with some limitations, the steps ofthe proposed system that has been already
designed.
It has been mentioned in the previous paragraphs that the number of groups
of activities was being reduced from 20 to 19 activities. In the management point
of view, this reduction was necessary because ofthe overlapping function between
the Final Assembling activity and the Production Quality Control activity. These

nineteens groups of activities were considered as representing the current activities
performed in the Heavy Equipment Division. However, it does not close the
possibility of redefining and reconstructing these activities in the future. If the
integrated computer systems are installed and if the company is willing to
implement the ABC system, it might be necessary to restructure these activities. In
the current stage due to the limitation of hardware and understanding or
knowledge ofthe new system, these nineteen activities are appropriate and useful.
The company's computers might not be able to support the implementation
of an ABC system. Besides they are PC-based and stand alone computers and they
are considered as old types of computers. Apart of this fact, the uses of package
programme such as an ABC system package, may be useful for the implementation
purposes.
The new system designed by management has not been implemented.
There are many constraints that middle management does not have the capacity to
explain. The system used is still the old existing one. However, it is expected that
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in year 1995 the new system will be implemented completely. Comparing the old,
the new and the proposed system, middle management prefers to use the
company's new system. There are many reasons: the skills of human resources
available in this company, the limited knowledge of the ABC system, the
simplicity ofthe company's system, etc. It seems to managers that the ABC
system is too complex and detailed. Furthermore, it seems that this system will
"destroy" the long-time employees behaviour in this company. It has been well
known that inefficiency is the biggest problem for a government-owned company.
It does not mean that management is not willing to change these situations, but the

changes must not create instability in the workplace. It has to be solved wisely and
carefully.
Considering the human resources skills and limitation of knowledge of the
ABC system, management perceives that the implementation of ABC system today
will result in misleading information. Management does not believe that
implementation of the ABC system in the current company's situation will
produce a better result than if the company continues to run its own system. Even
today management still perceives that human resource skills available in the
company can not support implementing the company's own system. The company
still looks for more skilful human resources in order to improve the company's
services. In case ofthe ABC system knowledge, there might be different
perceptions if managers had been trained in this new ABC system. It is interesting
that management is able to calculate the cost of every activity. This is something
that the company has never done before. It seems that management can control

cost m more detail than before. However, as management that has no capacity for
policy making, it is dependent on the top management whether this company is
willing to implement ABC system in the future.
Termination of employees is another problem that has to be solved
carefully. Most employees in this company are government officers. There are
many regulations to be followed in suspending or sacking a government officer.
The decision of sacking such type of employee is not merely a management
prerogative. It is beyond the company's power, even though the proposal for
staffing comes from management. Limitation of funds is one of many factors to be
considered if the company wants to sack an employee. It is also compulsory for
the company to pay "a separation pay" to the sacked employee. It would be easier
if Barata was a private company.
Based on the above considerations, middle management believes that the
ABC system seems useful and produces accurate information. It appears that the
ABC system will be a "promising system" for the company, meaning that such a
system promises to give appropriate results. However, management also believes

that in the company's situation today it is not ready to implement such a system. I
might be the company's lack of understanding about this new system, or might be
because of many reasons that have been mentioned before. Nevertheless, if the top
management decides, or is willing to implement this system in the future, the
middle management will obey such a decision.
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The Overall Results
Implementation of the proposed system in the Heavy Equipment Division
from May to June 1993 results in a new perspective for top and middle
management. Though they have their own system to implement, it does not close
the possibility for the company to accept the ABC system in the future. Their need
to improve the company's performance is an indicator of willingness to change the
existing situations. It does not automatically mean they will choose the ABC
system as their alternative system, but it is a possibility to believe that the ABC
system is one of their future choice. However, due to many constraints
encountered by management, it is difficult to adopt ABC system in the next couple
of years.
Considering the research results, there are two aspects to be discussed. The
first aspect is information in terms of numbers resulting from the implementation
of an ABC system, and second the more important one, is about the management
perceptions of such an implementation. Both aspects are technical and policy
related that happen during the implementation of an ABC system.

Technical Aspect of Implementation of an ABC System
Changing usually brings consequences for lower level management
whether they are for or against such changes. Implementation of a new system in
established conditions will affect the existing conditions, such as uncomfortable
feelings or no faith with a new system, organisation members are not prepared to
accept such change, etc. The following are examples ofthe perceptions.
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Cost Drivers
The expanded numbers of the cost drivers are perceived as too complex,
since they are used to having only one cost driver. The actual perceptions of the
usefulness of a new system vary between the lower and middle management. In
term of practicalities and simplicity in calculating product cost, the low level
management seems to refuse the ABC system's cost drivers. It is reasonable,
because the more complex a system is the perception is there is more work. Using
the ABC system model, they have to determine activities, calculate cost consumed
by such activities, and determine overhead rate per activity. However, these
actions are taken only once. Finally, they calculate overhead charged to products
in a different way. The new system's way is longer than the existing system, and
requires calculation in detail. This requirement will burden them with complex and
time consuming work.
However, the middle management, especially the responsible managers,
perceive that many cost drivers allow them to review costs of activities. The
detailed information from expanding the cost drivers is perceived more useful than
the earlier information. The use of the "old" existing system did not provide them
with detailed information of cost consumed by a particular work. An ABC system
treats a particular work as an activity, and this activity consumes costs. Then, an
ABC system fulfils their needs. Furthermore, they support the lower level
management perceptions in term of the need for better assistance tools.
Moreover, because of the lack of understanding of the ABC system some
people from both levels of management thought that an ABC system was just
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another method of overhead allocation. Just as department allocation is more
detailed than plant-wide allocation, then, an ABC system allocation is more
detailed than plant-wide allocation. Consequently, an ABC system rate is more
detailed than departmental rate and plant-wide rate. Of course, this perception is
not true. An ABC system focuses on activities and management of activities.
Costly and non-value added activities should be made more efficient or otherwise
changed or deleted. As stated by many authors, ABC systems allow people to
manage activities and not costs. By managing activities that cause cost,
management determines which activities are value added and which are not.

Conclusion
Based on the foregoing discussion, it seems that the ABC system produces
gains for the company. However, the cultural, political, and financial problems
affect the implementation of ABC system. It might be necessary to adjust or
modify the ABC system to become suitable for today's company situation. Further
research is required to answer such a question.

CHAPTER VI
SUMMARY AND CONCLUSION

Introduction

With advances in manufacturing technology, the use of automation causes
the manufacturing environment today to differ from the situation two decades ago.
The ABC system was introduced to answer problems when traditional costing
systems were perceived not to fulfil management needs especially in advancedmanufacturing technology. In such conditions, the ABC system was expected to
produce benefits that exceed the traditional system's benefits. One of many
expected benefits from an ABC system is useful information for management
decision making.
Since the ABC system was accepted widely and implemented in the "hightechnology" environments, implementation of an ABC system in different
situations is worthy of investigation. This research is addressed to answer whether
an ABC system produces significant benefits if it is implemented in a different

situation. The research site is totally different from the situation of the sites wh
the ABC systems have already been introduced and implemented.
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Research Site
This research was undertaken in different situations than required by an
ABC system. The chosen site is a government-owned company in Indonesia,
namely PT. Barata Indonesia. One division of this company, the Surabaya Alat
Berat (Heavy Equipment) Division has been chosen by the company's President
Director as the research site. The site has high direct labour, medium overhead
costs, low variety and diversity of products and low levels of computer
technology.
The research question arising from implementing an ABC system in such
conditions is whether an ABC system produces significant gains when it is
implemented in different conditions from the conventional experience. It also

questions the factors influencing the nature and magnitude of the costs and benefits
ofthe ABC system in those circumstances, and the behavioural impacts ofthe
implementation of an ABC system. By prototyping an ABC system on the site, the
researcher tried to answer these research questions.
The research method used is case study research. Case study research is
considered as an appropriate method in conducting this research because of its
criteria, such as investigating a contemporary phenomenon (Yin, 1989, 23). An
ABC system is a new phenomenon in the accounting world, though the term
"activity costing" had been used for about more than two decades (Staubus, 1971).
Research was undertaken during April, May, and June 1993.
At the time the research was undertaken, the company made significant
changes in its organisational functions. The changes covered wide ranges such as:

158

changes in the organisational structure, changes in accounting and management
control system, etc. Divisions were changed from cost and profit centres to cost
centres. The only profit centre in the company's new organisational structure is
headquarters. The company designed a new cost system to replace the old existing
system. These changes were applied gradually based on the company's conditions.
Such changes unavoidably affect the research process.
Implementation of the proposed system in the company was carried out so
as not to disturb the existing system's daily operations. A team had been
established to run the proposed ABC system. The proposed system was run
together with the old existing system using two products as samples. The result
was expected in two months. However, it took about one year to receive the
research results.

Model of the Proposed System
The model used, designed by Cooper and known as the "Five Design
Choices" (Cooper, 1989). The steps are: (1) Aggregating actions into activities,
(2) Reporting the cost of activities, (3) Selecting the first-stage allocation bases,
(4) Identifying the activity centres, and (5) Selecting second-stage cost drivers.
The cost accumulation model was established based on the ABC system
assumptions. Therefore every activity performed to manufacture products were
assumed to absorb costs through cost drivers.
Activity is an important aspect of the ABC system, because product costs
are traced through activities. Defining activities performed by the company in
manufacturing products is a crucial step of this research. Due to the large number
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of activities performed in the production process, many factors were taken into
account in defining these activities. It is considered that the number of activities
must be not too many and not too few. Too many activities may be more accurate
but it will costly to collect and process cost data. In contrast, a few activities are
easy to gather and process cost, but may be highly erroneous. Through discussion
with division's staff and the middle management, activities that were considered to
represent the division's operations were nineteen activities. It is unavoidable in
determining activities that similar activities are sometimes grouped into one
activity.
Cost driver is another important aspect in an ABC system. In an ABC
system, cost drivers must be closely related to the activities that cause cost,
because cost drivers play an important role as a link between cost and products.
Eight cost drivers were proposed to be used in the ABC system. The proposed
cost drivers are: number of pieces, square metre, metre, machine cycles, machine
hour, labour hour, number of products, and setup hour. These cost drivers were
used to allocate costs both in the first and second stage of allocation.
For the purpose of research two products that are considered as
representing the division's products were chosen as samples. These products are
MTD10, a ten-ton bulldozer, and MG6, a six-ton vibrating roller. In regular
operations the company calculates product cost using their own existing system,
simultaneously the team calculates using the proposed system. A two-stage
allocation method of an ABC system is used to allocate overhead cost absorbed by
activities to products.

The Research Results
The resulting product costs ofthe proposed system are compared with the
existing system's product costs. Comparison between the two systems' result is
required in order to know which systems provide better information. Moreover,
by comparing two results of different system, managers determine in which parts
costs are understated and in which are overstated. As a result of this comparison,
one product (MTD110) is considered under-costed, while the other (MG6) is overcosted.
The different results were mostly caused by different allocation of overhead
costs. While the existing system uses one cost driver that is "machine hour and
man hour", the proposed system uses multiple cost drivers to allocate overhead
costs to products. In the proposed system, however, the basis of calculation is
activity that has actually been performed in manufacturing such products. By
concentrating on the activity, management finds it easy to estimate the value of
rupiah consumed by every activity performed in manufacturing products.
The expanded numbers of the cost drivers were perceived as too complex.
The actual perceptions of the usefulness of a new system vary between the lower
and middle management. In terms of practicalities and simplicity in calculating
product cost, the low level management seems to refuse to use the ABC system's
cost drivers. For them, the more complicated the system the more work there is to
be done. This will burden them with complex and time consuming work. Unless
there is software, instead of manual calculation to be used to assist their works,
these changes may not be satisfactorily accepted.
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O n the other hand, the middle management admitted that the proposed
system's allocation is more accurate though it is more complicated than the
existing system's. The detailed information resulting from expanding the cost
drivers is perceived more useful than the earlier information. The use of the "old"
existing system did not provide them with detailed information of cost consumed
by a particular work. The constraint of using this proposed system is in terms of
practicalities. Using the existing system, management easily determines overhead
rate based on the number of direct labour hours and direct machine hours. On the
other hand, by using the proposed ABC system, management has to consider the
number of activity units for every activity. These activity units maybe differ from
time to time, because it depends on the grade of production process difficulty, the
type of work, the capacity of machine, the amount of setup time, and other
factors.

Costs versus Benefits of an A B C system
The use of an ABC system will be justified when its "costs of installing
and operating are more than offset by its long-term benefits (which although
real, are difficult to quantify)" (Cooper, 1988, 47). Considering costs and benefits
of an ABC system in this research, it is important to ask managers for their
perceptions on such a system. It is also important to know how management
perceives to the existing system. The need for an ABC system may be justified by
comparing their perceptions on both systems.
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Actually, management perceives that they are not satisfied with the
information provided by the "old" existing system, especially for management
decision making. On many occasions, the information was not up to date. In this
case the timeliness factor is weak. In addition, the company has lack of human
resources who have appropriate skill to prepare and analyse data from the
accounting and management system. The information sometimes puts management

in a difficult situation to make decisions. For example, the fact that the company's
product price is three times higher than the competitor's price made management
unable to make proper decision, then the company lost its potential customers.
Management agrees that the allocation of overhead by using the ABC
system is more accurate and detailed than using the existing one. However, it was
more difficult to implement such allocation compared to the existing one. Of

course it is not fair to judge that the system is easier or more difficult than anot

just by experiencing it for such a short time. It seems that the feeling of difficul
is caused by the employees who were not accustomed to use the new method.
Management also perceives that "knowledge" of activity and cost drivers
of an ABC system can be used to control costs in the future, even though they may
not adapt the ABC system as their system. Cost reduction, for example, is one of
many aims planned by management in improving their performances. For the last
two years the company has lost its potential customers because of the company's
higher price compared to the competitors. By focusing management attention on
value-added activities and throw the wasting activities away, then the management
will push its price down to be competitive. Therefore, management will take every
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action to get its market share back. However, the benefits of the proposed system
require some costs to be sacrificed.
Implementing an ABC system may change the "work behaviour" or the
"working ethic". This is the first "cost" that Barata should pay. Changing this
behaviour is the most crucial problem in the company. Since this behaviour has
already been practiced for so long, it would take time to change such conditions.
Management agrees that such changes are absolutely required if Barata wants to
implement the ABC system. However, the top management must deal with this

problem rationally. In general, Barata is ready to change slowly but surely if thes
changes are unavoidably required by the ABC system.
Another "cost" of implementing an ABC system is the requirement to
terminate non-value added employees. Management must fulfill such requirement
wisely. Even now, before implementing an ABC system, the company has a plan
to reduce non-value added employees. The termination of employees will be done
by choosing the elder employees who are not productive. Another action is by
accelerating the pension time of chosen employees. In addition, the company will
only recruit professional and skilled employees in the future.
It appears that the ABC system will be a "promising system" for the
company. This means that such a system promises to give appropriate results.
However, management also believes that the company is not ready to implement
such a system. Implementation of the proposed system requires a new perspective
for top and middle management. Though they have their own system to
implement, it does not close the possibility for the company to accept the ABC
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system in the future. Their desire to improve the company's performance is an

indicator of willingness to change the existing situation. It does not mean they wil
automatically choose the ABC system as their alternative system, but it is a
possibility to believe that the ABC system is one of their future choices.
Moreover, because of the lack of understanding about the ABC system
some people from both levels of management thought that an ABC system is just
another method of overhead allocation. This will be another cost for management
if they are willing to adopt the ABC system, that is the cost required to educate or
train employees in the ABC system. Finally, the hardware and software that
support the implementation of ABC system are further requirements. Other funds
must be allocated for this need.
Considering the above, management must analyse the "costs of
implementing" compare to the benefits expected from implementation of an ABC
system. Included in these "costs" are behavioural impacts of implementation of an

ABC system. However, it is quite difficult to analyse quantitatively the benefit and
cost of an ABC system. Management's judgment plays more an important role
than quantitative analysis, because some benefits and costs cannot be easily
quantified.

Limitations
There are some limitations in conducting this research. The first limitation

is related to the research method itself. A case study, especially single case study
is not aimed to generalise the research result. One company has different
characteristics compared to others. Even the same type company, from a different
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area, might produce a different result. Then, the result of a case study in a
particular company may be different from the results from other company. It is
difficult to conclude that a single company's results represent a wider range of
applications.
The second limitation is in the process of research. The changes occurring
in the research site affected the research process. Since the work load increased
during the company's changing process, the progress ofthe research was
relatively slow. To access the research result completely, the researcher waited for
about one year. Obviously it is understandable condition due to the site situations.
The third was a limitation in time to conduct this research directly in the
site. As stated, the proposed system was ready to install only one month before the
researcher left the site. Ideally, this research is directly conducted for about 6
months in the field instead of 3 months, then the system can be implemented,
observed, analysed, or reviewed if necessary. Designing and implementing a
totally new system requires long time to continuously observe, analyse, review,
and maybe reinstall the system. Even though a team had been established to
prototype the ABC system, the increase in the company's work load means they
have to concentrate on their own system. The researcher believes that continuous
observation at the research site would produce better results than the existing
results. Extending time is required to improve the employee's understanding of an
ABC system by educating and training. The more employees understand the
system, the better the results will be. Time is also needed to analyse and review

the proposed system. It is naive to think one could change the established situation
in very short time.
Further research with this research site must consider the above limitations.
Multiple case studies will produce a better result than a single case study, and at

least it will produce clearer and more detailed pictures of the implementation of an
ABC system.

Conclusion
Based on the foregoing discussion, it appears that the implementation of an
ABC system in a different situation from the conventional organisation, especially
in the Heavy Equipment Division of Barata Indonesia, produces gains for the
company. The gains, though not all, are relevant with the company's needs. The
ABC system's cost calculation appears more accurate than the existing system's.
The resulting information seems more detailed and can be used to control cost and
provide better decision making. The ABC system also offers cost reduction
through the elimination of non-value added activities.
By focusing management attention on activity, managers can control costs
of production, and the idea that the ABC system is not only a costing system but a
management system that can be used to manage and change "working behaviour"
of the employees are benefits of the ABC system. It was also surprising to Barata
that an ABC system must involve all sections, and divisions outside the
manufacturing division. It is also a new knowledge that the ABC system's product
cost covers downstream and upstream costs. There are too many benefits in terms
of knowledge to be mentioned. Introducing an ABC system to the company opens
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management's perspectives that there are many alternatives to be chosen by
management to improve the company's performances.
However, the understanding to include downstream and upstream costs was
worrying management that this inclusion will increase the production costs. This is
a partial understanding of an ABC system, and only one of many aspects of the
ABC system. The increasing cost from the inclusion of downstream and upstream
costs is an illusion, because what will happen is a matter of reclassification of
costs to products instead of expenses.
Moreover, the cultural, political, and financial problems will affect the
implementation of ABC system. The behavioural impacts of the implementation of
ABC are changing employee working behaviour, and reducing or terminating nonvalue added employees. The "working behaviour" or "working ethic" is the most
crucial problem in the company. Since this behaviour has already been practiced
for so long, it will take time to change such conditions. It seems that this system
will "destroy" the long-time employees behaviour in this company. It has been
well known that inefficiency is the most important problem for the governmentowned company. It does not mean that management is not willing to change these

situations, but the changes must not create instability in the workplace. It has to b
solved wisely and carefully. Management agrees that such changes are absolutely
required if Barata wants to implement the ABC system.
The political impact is more related to how management plays between two
policies that sometimes in conflict. The social mission of the government-owned
company is usually in conflict with efficient business policies. Therefore,
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management must compromise between conflicting policies. It would be very easy
for management if these policies were in harmony.
Finally, the financial impact is more related to the "cost of implementing"
a new system. It is well known in the government-owned company that authority
for spending funds in huge amounts is in the bureaucrat's hand. It is usual that a
longer time is required to get such authority to spend certain amount of funds.
Then, the management decision making sometimes is too late to respond. The
implementation of an ABC system certainly will requires a lot of funds to be
spent. This is to be considered by management if they are willing to implement an
ABC system.
Considering the company's constraint, it may be necessary to modify the
ABC system. PC-based computers instead of on-line integrated computers still can
be used to run this system. It will be much better if the company also installs a
special package, such as the ABC software, when implementing the ABC system.
The implementation of an ABC system will have behavioural impacts on the
company. However, the impacts cannot be measured using quantification or
numbers. Such impacts can only be perceived by the company's management.
The ABC system can be implemented in the Heavy Equipment Division of

Barata, and result in significant benefits for the company. The gains as well as th
costs are split between qualitative and quantitative justifications. These results
not mean that the ABC system can be implemented in every company in
Indonesia. Even in a company with similar circumstances as the Heavy Equipment

169

Division of Barata. Further research is required to answer further application of
the ABC system.

APPENDIX

Type of Products
Types and specification of the Heavy Equipment Division's products
are:
1. Tandem Vibratory Roller (MGB)

• MGB-1 can be operated as either static or vibrating road roller. This r
is useful for all compacting activities.
Technical specifications:
Length
Width
Height
Working Weight
Power
Engine

3.290 m m
1.190 m m
1.560 m m
2.500 kg
17 H P on 2800 ppm
Diesel D E U T Z F1L-511

• M G B - 7 is a multipurpose roller used for compacting activities included road

levelling. It can be operated either as static or vibrating on the rear d
Technical specification:
Power
Climbing ability
Speed

51 H P on 2300 rpm
30%
0 - 9 k m per hour as required

2. Static Road Roller ( M G )
This type of road roller is useful for all compacting activities include
foundation and hot mixing. Completed with hydraulic power steering, make

this roller easy to drive and operate. The weight of roller can be increas

filling the front and rear rolls with water. Included in these types are M

(weight 6-8 ton), M G - 8 (8-10 ton), M G - 1 0 (10-12 ton), and MG-12 (12-14
ton).

3. Static Tandem Roller (MGT - 6)
Technical Specification:
Length
Width
Height
Working Weight
Speed
Engine

3.750 m m
1.670 m m
2.710 m m
6.400 kg
0 -9 k m per hour as required
Diesel D E U T Z F31-912

4. Plate Compactor (MPT-100)
This product is used for all compacting activities such as pedestrian
track, and hot mixing in narrow spaces.
Technical specification:
Base length
Base width
Height
Weight

580 m m
280 m m
451 m m (adjustable)
89 kg

The compacting capacity of this product is 576 m 2 per hour, and it is powered
by gasoline-engine of 3.5 horse power.

5. Rammer Stamper (MPT-110V).
This type of product is suitable for all kinds of compacting work

especially for compacting foundations, roads, irrigation embankment, and s
filling, etc.
Technical specification:
Max length
M a x width
Speed

1,005 m m
525 m m
2.40 - 4.55 metre per minute

Vibration
: 672 - 910 vpm
Weight
:115 kg
Compacting depth: 10 to 40 cm
Compacting capacity: 60 m 2 per hour

6. Duplex Road Roller (MGD-1000)
This product is a multipurpose pedestrian road roller. It is designed for
all compacting activities of gravel, hot mixing, and road foundation.
Technical specification:
Length
Width
Height
Weight
Engine
Power
Speed

2,800 m m
822 m m
1,170 m m
860-890 kg
Diesel DEUTZ 208D
11 HP on 2,800 rpm
0-5 km/hour

7. Stone Crusher (MPB-1)
Stone crusher is especially designed for crushing almost all kind of
stones into small desired measurements.
Technical specification:
Length
Width
Height
Engine
Power

6,030 m m
1,786 m m
2,500 m m
Diesel D E U T Z F3L-912
26 H P on 1,500 rpm

8. Wheel Loader (MWL-80)
Technical specification:
7,450 kg
Weight
2,230 m m
Width
1,720 m m
Gauge
Diesel D E U T Z F4L 413
Engine
Bucket volume : 0.8 m 3 to the edge

9. Crawler Tractor Bulldozer
• MTD-80
This bulldozer has open steelframecanopy complete with hydraulic
bulldozer ripper.
Technical specification:
Length
Width
Height
Weight
Power
Engine

4,620 m m
2,450 m m
2,905 m m
7,350 kg
86 H P on 1,800 rpm
Diesel PERKIN G-3544

• MTD-110
Technical specification:
Length
Width
Track gauge
Height
Engine

3,575 m m
2,180 m m
1,570 m m
2,380 m m
Diesel PERKIN TS 46/T

10. Forklift T D F 250 and T D F 300
This forklift is torque converter type. Its construction makes it easy to
operate and maintain.
Technical specification:
Length
Width
Height
Lifting height
Rated capacity
Engine

3,755 m m
1,225 m m
2,040 m m
6,000 m m
3,000 kg
C240 FKG-14

11. Excavator (MEXV-80)
Technical specification:
Weight

11,900 kg
Engine
Diesel D E U T Z BF4L-913
Power
92 H P / 2,250 rpm
Width of shoes 500 m m
Bucket capacity: 0.3 - 0.6 m 3
Bucket digging force: 7,100 kg

12. Asphalt Sprayer (MPA-600)
Technical specification:
Length
3,075 m m
Width
1,500 m m
Height
1,620 m m
Weight
1,200 kg
Tank pressure 1,5-2,5 kg/cm2
Spraying capacity: 30 litre/minute

International Cooperation
In order to acquire the most recent technologies, Barata maintains
relations either as licence agreements or joint operations with many
international companies, such as:
1. RUDNAP 14 OKTOBAR, Yugoslavia
• Three wheeled static road roller
• Bulldozer 80-110 HP
• Wheel loader 100 HP
2. ALLGEMEINE BAUMASCHINEN GESSELSCHAFT, Germany
• Vibrating road roller 2.5 ton
• Tandem static road roller 6.5 ton
• Tandem vibrating road roller 7.5 ton

3. W E B E R MACHINENFABRIEK, Germany
• Pedestrian hydrostatic compactor and plate compactor
4. R U D N A P FAGRAM, Yugoslavia
• Mobile stone crusher
• Movable crushing plants
5. STOJNA T O V A R N A T R B O V U E , Yugoslavia
• Wheel loader 84 HP
• Motor Grader 110 HP
6. KOBELCO, Japan
• Excavator 86 HP
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